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Milton Roy pumps are spotted at five 
strategic points for exact flow control of 


Calhio Chemicals’ Captan process. 
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Standard Motor Driven 
Milton Roy Pump 


Controlled Volume Pumps 
are flow control elements 


Use them to hold 
critical material balances 


The inherent accuracy of Milton Roy Controlled 
Volume Pumps provides the key to close control 
. of many continuous chemical feed systems. In 
one such system, Calhio Chemicals, Inc., Perry, 
Ohio, uses Milton Roy Controlled Volume 
Pumps for exact control of highly corrosive 
chemical solutions in the production of Captan, 
an agricultural fungicide. 


Milton Roy Controlled Volume Pumps, strategi- 
cally spotted at five points in the process (see 
diagram), operate in parallel to control the flow 
of materials. There is no deviation from the 
preset controlled volume. In this and other 
applications, Milton Roy pumps save chemicals, 
since they both meter and pump the exact 


amount of chemicals needed in the process. 
Accurate within + 1%, these pumps also serve 


reliably as final control elements in process 
instrumentation. 


You’ll do well to investigate the advantages of 
Milton Roy Controlled Volume Pumps in your 
own flow control applications. Write for Bulletin 
1253, “Controlled Volume Pumps in Process 
Instrumentation.’’ Milton Roy Company, Manu- 
facturing Engineers, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. 


CONTROLLED VOLUME PUMPS 





Engineering representatives in the 
United States, Canada, Mexico, 
Evrope, Asia, South America and Africa. 
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“gERVRITE 


THERMOCOUPLE 
HEAD 


the head that’s ahead 
in every way... 


This new ‘“‘Serv-Rite’’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex- 
traordinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removal or 
tightening of the cap —a quarter turn 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of 2”, 3%”, or 1” IPS opening 
for the protecting tube, you can standard- 
ize on one style head. 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim- 
plify the making of the lead wire connec- 
tions. The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection. 


Install a ‘‘Serv-Rite’’ thermocouple 
head and see for yourself how much 
better it really is. 


Write for complete details 


y 4 - 5606 
©: 3. SERVICE >” im : 
CLAUD S. GORDON CO. 


Manufacturers * Engineers * Distributors 


Thermocouples & Accessories * Temperature Control 

Instruments « Industrial Furnaces & Ovens 
Metallurgical Testing Machines 

2011 Hamilton Avenue, Cleveland 14, Obi- 

623 West 30th Street, Chicago 16, Illinois 
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> IN THIS ISSUE 





News and Views about Feature Articles and Authors 








Analog Comput- 
er Simulation of a 
Chemical Reactor, 
page 14. The ISA 
Journal presents 
here a genuine 
“Systems” Engi- 
neering” report of | 
a currently hot sub- 
ject — “how to 
prove out proposed 
instrumentation 
before expending 
money and time in 
actual installation”. 
The three authors form an ideal systems-team: Franks — computer expert, 
Batke — consultant on reaction-kinetics, and Jones — chemical-process engineer- 
ing. This is modern instrument engineering at its best. James reports that 
their story was written to encourage analog computer analysis of control sys- 
tems. T. L. Batke, whose hobby is the piano, has a Canadian background, a PhD 
in Chemical Engineering from the University of Toronto, and research-chemist 
jobs with Canadian Goodyear and Canadian Industries. R. G. Franks, who swims 
for fun, graduated from London University, Mastered at the University of 
Pennsylvania, and learned instrumentation at the Brown Division of Minne- 
apolis-Honeywell. E. W. James has the most unusual pastime — polo! He 
worked in Instrument Development at Norden Laboratories and the Sun Oil 


Company. 





T. L. Batke R. G. Franks E. W. James 


Continuous 
Chemical Analysis 
by Optical Meth- 
ods, page 26. This 
article is contrib- 
uted by the Sub- 
committee on Op- 
tical Methods of 
Analysis, of our 
ISA Analysis In- 
strumentation 
Committee. V. N. 
Smith, Chairman of 
the Subcommittee, 
is a Californian, 
with graduate physics study at the University of California, radar development 
experience for Naval Research, and now does analytical process-instrument work 
for Shell Development at Emeryville, California. He relaxes with gardening, 
photography and music (listening mostly). E. H. Woodhull, a Rensselaer Poly- 
technic Institute graduate and former Aviation Maintenance Officer, U.S.N.R. 
worked in air-control at Taylor Instrument and now heads processes instrument 
development for Perkin Elmer. Hobby: home repair. L. G. Glasser, applied 
physics research manager for duPont’s engineering experimental station, holds 
many patents in ultraviolet, infrared, photographic, refraction and colorimetric 
instrument fields. And when he “rests” he does the same, having made several 
astronomical telescopes as a pastime, which is understandable considering his 
MA in astronomy and astrophysics, Cornell University, 1940. 


E. H. Woodhull 


V. N. Smith L. G. Glasser 


The Automation Hearings, pages 2 to 11. In this issue, the ISA Journal 
devotes more space to these Congressional Hearings on Automation than ever 
before given to a single subject. We want our readers to know why. On return 
from Washington, your editors sat down together and carefully re-read the testi- 
mony heard in the Capitol hearing chamber, during the preceeding three days. 
Then we “tore up” the plans we had made for our January issue. On review, 
the statements made at the hearings seemed so vitally important to every man 
in the instrument industry that we felt they must be brought to the widest 
possible audience. These hearings could be reported in three ways: briefly, as 
in your daily paper, but you will have already seen such reports; subjectively as 
was done by several syndicated columnists, but we don’t think you want anyone's 

(Please Turn to Page 8A) 
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Introducing .. 


WHAT IS IT? A completely new, direct- 
writing oscillograph/amplifier system for 
providing an immediate, permanent record 
of rapidly varying voltages. Its frequency 
response, portability, flexibility are beyond 
those of any similar equipment on the 
market today. 


WHAT ARE ITS FEATURES? Excellent 


square-wave and transient response, and 
frequency response to 250 cycles. It will 
record at /” double amplitude throughout 
the frequency range of O to 250 cycles! 
The recording system uses no ink. . . traces 
are clean and easily interpreted. Push- 
button speed selector provides instanta- 
neous change of the record’s time base. 


WHERE CAN YOU USE IT? Datagraph can 


be used to record voltages from many 
sources . . . €.g., magnetic-tape playback 
units, carrier amplifiers, audio amplifiers, 
d-c amptifiers, telemetering discriminators, 
etc. Its high input impedance adapts it to 
a myriad of input devices. 


WHAT ARE THE SYSTEM 

SPECIFICATIONS ? 

FREQUENCY RESPONSE....flat +5% from 0 
to 250 cps. 

6 i Se a, on & oo 
and 20” /sec. 

NUMBER OF CHANNELS... . 2 


Uk. ae 70 mm x 500 ft. 
AMPLIFIER INPUT 

IMPEDANCE ......... 100,000 ohms 
A ere re 1 inch per volt; 1 


inch maximum peak-to-peak amplitude 
DIMENSIONS AND WEIGHT: 


Oscillograph ......... 9” x 10%" x 17%", 
60 Ibs. 

PEE sin as conden 9” x 10%" x 17%", 
50 Ibs. 


WHERE'S THE COMPLETE STORY 
OF DATAGRAPH? 

In a new CEC bulletin, just 
released. Send for your copy 
of Bulletin CEC 1569-X2. 














ononts 


FOR EVERY SYSTEM 
APPLICATION 


$8. NOH 


ABHOR £ 
Ts FALLS 4 


KEARFOTT offers the systems manufacturer the 
most complete line of precision made components 
available anywhere. Quantity production 

enables quick deliveries and reasonable prices. 
SYNCHROS— Transmitters, Control Transformers, 
Resolvers, Repeaters, and Differentials in 

Bu Ord Sizes 8, 11 and 15. High Accuracy and 
environmental resistance. 

SERVO MOTORS— High torque, low inertia Servo 
Motors, Inertial and Viscous damped Servo 
Motors, in Bu Ord Sizes 8, 11, 15, 18 and 23. 


TACHOMETER GENERATORS — Available as : 
damping generators, rate generators and 

integrators. They feature high output to null 

ratio and extremely linear outputs. Temperature 

stabilization may be provided. | 
GYROS— Directional, floated rate integrating, 
free, vertical, and spring restrained rate gyros for 

all airborne navigation, stabilization or fire ; 

control applications. 





Bulletins giving physical 
and technical data of the 
various Kearfott Products 
will be sent on request. The 
Kearfott organization is 
available to assist in the 
development and 
manufacture of other 
precision components you 
may require. 


A SUBSIDIARY OF 





KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales ond Engineering Offices: 1378 Moin Avenve, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, tll. South Central Office: 6115 Denton Drive, Dallas, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasodena, Calif. 
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subjective “slant”; completely and 
without editorial opinion to stand be. 
tween you and the testimony. The 
latter we determined to do, by condens- 
ing and briefing-down this informa. 
tion, while retaining for the reader jn. 
sofar as possible the original meaning 
of the witnesses. The ISA can be 
very proud of the part it played jn 
suggesting witnesses, and in originat- 
ing, arranging, and coordinating tes. 
timony. Several times during the 
hearings, Chairman Wright Patman 
expressed his enthusiasm and gratifi- 
cation for the excellence of informa- 
tion brought forth. Note that each 
witness is a top-flight authority in his 
field. We hope each reader will call 
the attention of his associates and 
friends to these pages, for we fee] 
strongly this information should reach 
not only every man in the instrument 
field, but every man in any field of 
science, engineering or management. 

Instrument De- 
partment Organi- 
zation in Process- 
ing Plants, page 
22. If your job is 
planning or su- 
pervising an in- 
strument depart- 
ment, this is for 
you. G. C. Car- 
roll, as a recog- 
nized authority on 
this subject, was 
invited to prepare 
this story for the 
Fifth Instrumentation Conference of 
Louisiana Polytech, by Dr. Corrigan, 
Engineering Department of that 
school. Carroll’s instrument career 
began way back in 1927 as chart 
changer for Southern Carbon and rose 
with several firms through instrument 
mechanic, meter inspector, instrument 
foreman, and consultant, to his pres- 
ent position of Principal Instrument 
Engineer with Mathieson Chemical. 
He is author of McGraw Hill’s “In- 
dustrial Instruments Servicing Hand- 
beok” to be published shortly, and 
plans over the next few years a series 
of five more texts covering the entire 
field of industrial instrumentation 
practice. A more-experienced writer 
on this subject could hardly be found. 


Bridging the Gap, to the Automatic 
Factory, page 19. When your editor 
heard Jack Bishop present this paper 
to the Data Handling Symposium at 
ISA’s New York Conference last Sep- 
tember, he resolved that Jack’s valu- 
able ideas should be brought to a far 
larger audience. We hear a lot about 
push-button production these days, 
but most of us aren’t just sure what 
it means, how it’s to be done, and 
when to expect it. Bishop pinpoints 
the road-blocks now holding back au- 
tomatic factories, and the exact place 
of integrated data-processing and 
computers. As one of the youngest 
executives in the instrument-building 
business, Bishop speaks at the ex- 
ecutive level to bring a management 
view of the hazards and rewards of 
the fascinating automation technique. 





G. C. Carroll 
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Freezing weather and high humidity won’t bother this open-air 
equipment and the refinery it serves. It’s proof against the elements 
Consider the instrument air, for example— 

This compressed air passes through the Lectrodryer—is dried Dry. 
No freezeups. No moisture to form mud or rust to clog tiny 
instrument ports. 

Bulletin 223-B will tell you about this Drying help. For a copy, 
write Pittsburgh Lectrodryer Company, 356 32nd Street, 

Pittsburgh 30, Pennsylvania. (a McGraw Electric Company division) 


_ Lectrodryer 


*REGISTERED TRADEMARK U.S. PAT. OFF. 
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| 
i} Choose From T-E's Complete Line of 


THERMOCOUPLE ASSEMBLIES 


At Thermo Electric you'll find everything for your temperature 
measuring needs—sensing elements, instruments and accessories. 
T-E’s thermocouples are a good example. There’s one for every 
application, every operating condition. And each T-E thermo- 
couple is manufactured under close control to exacting standards. 

° They're available in lron-Constantan, Copper-Constantan, Chro- 
mel-Alumel and Platinum-Rhodium-Platinum. 









Heavy Duty Thermocouples—wire and tubular— 
provide the rugged construction needed for severe conditions, 
while retaining sensitive performance. 






Protection Tubes (Thermo-Wells)—bar stock or built-up, 
straight or tapered, with threaded, flanged or ground-joint 
mountings—are available in all commercial materials for all 
applications. 




















Miniature Thermocouples are made in a wide variety 
of types and sizes for any installation requiring a small-size yet 
sensitive assembly. 





Soe 





Accessories include a complete selection of connection 
heads, fittings, terminals, quick-coupling connectors and extension 
wires. 


Thermo Electric 6..nc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTZIC (Canada) Ltd., Brampton, Ontario 
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Philosophy of Electronic Analog 
Computers. In this day and age of 
computer “fever” in most industria] 
and technical circles, it is stimulating 
and informative to have a different 
prespective on this important subject, 
While the ISA Journal has had many 
different type articles on computers, 
we think an approach concerned with 
principles and applications of general 
purpose electronic analog computers 
would go a long way to help orient 
both those new to the field and ex. 
perienced instrument people with new 
interests in computers. We are 
pleased to schedule a series of articles 
on this topic by Hugo M. Martinez, 
a consultant to the Berkley Division 
of Beckman Instruments. 

The author has assumed little or no 
knowledge of computers on the part 
of the reader. Thus a true basic 
presentation is made with no assump- 
tions. The present use and design of 
operational electronic analog compu- 
ters features a much greater degree 
of uniformity than a few years ago 
when specific rather than general ap- 
plications prevailed. The present day 
computer has a relatively stable de- 
sign which bespeaks a conscious clas- 
sification of problem types and ac- 
cordingly the existance of some con- 
crete philosophy that dictates ap- 
proaches to solution of problems. 
Martinez’s articles attempt to point 
out the essential elements of this 
philosophy. The three major types of 
general purpose computers in use to- 
day are discussed — 1) operational 
analog computers (DAC); 2) non- 
operational analog computers (AC); 
3) Digital Computers (DC). 

An explanation of representative 
examples of each type is given and 
followed by how each is used to solve 
a specific problem. This series is 
loaded with simplified diagrams and 
circuit drawings of elements and com- 
binations of elements employed in 
computers. Don’t miss this series 
coming soon in the ISA Journal. 








Electronics Training. With the in- 
creased use of electronic instrumenta- 
tion, those responsible for instrument 
maintenance recognize the necessity 
of an adequate training program. 
R. F. Mahood of the duPont, Orange, 
Texas plant, will discuss in a coming 
issue some of the techniques and prin- 
ciples involved in an overall training 
program to better equip technicians 
and mechanics for maintenance of 
electronic equipment. He _ indicates 
that an integrated program should 
provide group training on-the-job, in- 
dividual training on-the-job, and sev- 
eral off-the-plant training techniques. 
Early attention by plant management 
to these training needs can return 
many benefits—increased instrument 
reliability, higher morale, lower main- 
tenance cost, and greater utility of in- 
struments — because they are in good 
repair a greater percentage of the 
time. 
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Skilled engineers—plus efficient 
joy coletbloisloselpeclqisslolol-m-belemeclelel-see 


facilities are available at es 


for the NAVY 





Engineers and production 
facilities at Daystrom In- 
strument continue to play 
an increasingly important for the AIR FORCE 
role in the needs of the 
Armed Forces and Indus- 
try. Daystrom products 
contribute sound design 
and dependable perform- 
ance to meet today’s criti- 
cal standards. Yes,youcan 
depend on Daystrom for a 
quality product, on time, 


for the ARMY 


for INDUSTRY 


at a reasonable cost. 


| 
DA TROM 
i 


[: INSTRUMENT 
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Division of Daystrom, Inc. 
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’s New in the Industry 





Bente Aitetind: Corp. announced last month that it 
_ has entered into a contract to acquire the business and 
Sheffield 


Si bred Dayton, ‘negate a privately 
ink ok spree gual 
ent In s, and industrial inspection oe quality 
yntrol The She organization will continue 
ppl i ‘its 


resent management as a wholly- 

pre subsidiary of dix. 
annual hasis are currently running at approximately 

_ $24-million. 

o 
- Daystrom, Ine., Elizabeth, N. J.. announced that it has 
negotiated an t for the purchase of Ford 
Engineering Co., Ine, Upland, Calif., manufacturers 
of potentiometers for the electronics trade under the 
name “Multipot.” Upon completicn of the sale, Ford 


et continue operations and production at its two 


plants in U and receive technical assistance from 
Daystrom acifie Corp., Santa Monica, Calif., Day- 
strom’s West Coast unit ssa manufactures precision 


potentiometers for military u 


Directors of Consolidated Electrodynamics Corp., 
Pasadena, Calif., have approved purchase of the major 
assets of R. A. Castell & Co., Glendale, Calif., electronic 
components manufacturer. Financial details of the 
transaction were not disclosed. CEC Board Chairman 
Philip S. Fogg said “Acquisition of R. A. Castell & Co., 
the latest in a broad expansion program, will add new 
scope to CEC’s activities in the measurement, analytical, 
and control instrumentation fields.” 
° 


A new electronics laboratory at Maynard, Mass., with 
the primary responsibility of designing and developing 
electronics equipment, has been formed by Raytheon 
Mfg. Co., Waltham, Mass. The laboratory will work on 
such devices as Doppler navigation instruments, aircraft 
radars, altimeters, surface radars, and other classified 
items for the Defense Department. 
° 


New highs in sales and profits for Litton Industries, 
Beverly Hills, Calif., were reported last month by Presi- 
dent Charles B. Thornton in his report to stockholders 
following the October 31 close of the first quarter of 
fiscal year 1956-57. Sales were double those for the 
same period last year — $6,230,000 as compared to 
$3,115,000 — and profits of $401,000 compared to 
$212,000. 
® 

Approval of terms for a merger between Midwestern 
Instruments, Inc., Tulsa, Okla., and Magnecord, Inc., 
Chicago, was announced jointly by M. R. Morrow, 
chairman of the board of Midwestern Instruments and 
Barrett Wendell, chairman of Magnecord. The mer- 
ger plans, which have been approved by both boards of 
directors, will be submitted to stockholders of both firms. 


- The Pratt & Whitne’ Division of the United Aircraft 
Corp., East Hartford, Conn., has awarded a contract to 
Fischer & Porter Co., Hatboro, Pa., for an aytomatic 
data reduction system for use in its engine test cells at 
the Willgoos Gas Turbine Laboratory. 
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Sales of Sheffield on an © 


Beckman Instruments, Inc., Fullerton, Cal 
nounced the isition of Watts Mfg. Co., 
Ronceverte, W. Va., manufacturer of a new, contim 
action gas chromatograph, an analytical i ne 
tined for an increasingly important role in sietll ir 
trial process control. . Arnold O. Beckman, fous 
president of Beckman, said the transaction invol es 
physical assets of the Watts firm. 9 


A robot monitoring system will oversee the operation & 
the largest of Philadelphia’s five water purifying syste 
it was announced recently. The pneumatic | 
control system will automatically adjust the amount 
water being filtered or purified to meet the city’s nor 
fluctuating demands. As demand rises, the sys 
signed by engineers from Minneapolis-Hon 
Industrial Division in collaboration with the Pittsk 
engineering firm of Morris Knowles, Inc., will 3 
matically increase the amount of water being treate 
When demand slackens it will automatically reduce 


filtering rate. 
* 


Texas Instruments, Inc., Dallas, a rapidly growin 
electronics aad geophysics firm, announced that it hi 
entered into an agreement to sell $10-million in noté 
due between 1959-1971 to The Equitable Life Assw 
ance Society of the United States. Texas Instrumenl 
President J. E. Jonsson said that about $4-million 4 
the proceeds will be used to construct the first build 

on thé firm’s 296-acre North Central Expressway 

The remainder of the funds will be used to refinance & 
first mortgage bonds and increase working capital. 


The first combined annual report of operations f@ 
Baird Associates — Atomic Instrument Co., Can 
bridge, Mass., disclosed earnings of $165,300 after tame 
for the fiscal year ended September 30, 1956. Dr. Wali 
S. Baird, president, in his annual report to stockholde 
meeting in Cambridge last month, said this amounted 
earnings per share of 75c on the 219,943 shares pres 


outstanding. 
» 


Nuclear Development Corp. of America (NDA) 
White Plains, N. Y., has been selected by the it 
d’Etudes pour les applications de |’ Energie Nucleai 
(CEAN) of Belgium to design and develop Belgi 
Reactor II (BR II), an engineering test reactor of a 
vanced concept. The reactor is slated for initial opel 
tion by mid-1959. CEAN is jointly operated by @& 
Belgian government, industries, and universities, @f 
is engaged in research aimed toward expanding appli¢ 
tion of atomic energy. . 

* 


A new system offering promise of bringing business a 
counting to a new level of speed and simplicity, has bee 
announced by the Stromberg Time Corp., whollj 
owned subsidiary of General Time Corp. The syst 
permits instantaneous transmission of critical cost 
payroll accounting data to a central receiving reco i 
making possible ‘complete up-to-the minute control § 
an entire accounting operation. 5 
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Russia Pushes 





for Technical Supremacy 


he AR Bt 





Dave Boyd* tells of his first-hand conversation 


RACES nl ae Le, 


with Russian control engineering specialists. 


EVERY DAY more and more is re- 
ported about the Russian’s determina- 
tion to be the world’s leading scientific 
and technological power. Warnings 
that the Soviets are training many 
more engineers than the U. S. are sub- 
stantiated by David M. Boyd’s conver- 
sation with three Russian engineers 
during his recent visit to Europe. 

Boyd, head of Universal Oil Products’ 
instrument engineering department, 
was a participant in the Tagung Regel- 
ungstechnik, an international meeting 
of instrument and control experts in 
Heidelberg last September. The meet- 
ing was sponsored by VDI (Verein 
Deutscher Ingenienre) and VDE (Ver- 
band Deutscher Elektrotechniker) cor 
responding to our mechanical and elec- 
trical engineering societies. Almost 
1000 persons attended the five-day 
meeting. Dave Boyd was one of 13 
U. S. engineers invited to present 
papers at this meeting. His paper 
stressed the importance of minimizing 
hysteresis in a process temperature 
control system. Other U. S. speakers 
were Rufus Oldenburger, W. H. Howe, 
R. N. Bretos, D. W. Pessar, J. M. 
Pestarini, K. Klotter, Porter Hart, 
R. J. Kochenburger, H. M. Paynter, 
R. Jones, and H. Kuerschner. The 76 
papers and discussions by English, 
American, French, German, Swedish, 
Russian, Polish, Japanese, Dutch, 
Italian and Czeh engineers covered the 
broad field of automatic control in the 
sphere of applied technology. 

During the meeting, Boyd attended 
an informal dinner at which the Rus- 
sian education system was a topic of 
conversation. Taking part were two 
other Americans, three Germans, three 
Britons and three Russians — all en- 
gineers. 


*David M. Boyd, Jr., Head Instrument Dept. 
Universal Oil Products Co., Chicago, Illinois. 


From what the Russians said, it is” 
clear how the Soviets have been able ~ 
to develop the H-Bomb, make rapid — 
progress on guided missiles, and a@ 
vance in every branch of science and © 
industry. Russia recognizes that in ~ 
strumentation and automatic control 
are essential to practically all these 
advances. Boyd was told that the Reds — 
have graduated about 5,000 control en- 
gineers in recent years — about 10 
times the number graduated in the © 
U. S. They also confirmed estimates 
of U. S. educators that the Soviet is 
graduating about 75,000 engineers of 
all types annually, and that about 75% 
of all the USSR college population is 
enrolled in engineering courses com- 
pared with 7% of U. S. college stu- 
dents. 

The three Russians — all faculty 
members of the Institute of Auto 
matics and Telemechanics of the USSR 
Academy of Science in Moscow — said 
that there are about 120 professorships 
of control engineering alone in Russia. 
In contrast, U. S. colleges and uni- 
versities have few instrument and con- 
trol degree courses. 

The Soviet Union, despite its ex- 
pressed distaste of capitalistic motiva- 
tions, has attached a strong dollars- 
and-cents (or rubles and kopecks) in- 
centive to the study of engineering. 

Boyd said that one of the three 
Russians with whom he talked holds 
a position comparable to department 
head in a U. S. school of engineering. 
From his description of how he lives, 
this professor has a standard of living 
equal to a U. S. income of at least 
$50,000 a year. In addition to an 
apartment in Moscow, the man claimed 
to have a state-provided limosine and 
country estate, where he spends week- 
ends with his family. The other two 


(Please Turn to Page 16A) 


ISA Journal 








' 


_ 


ition 
lists. 


+ ceerernes: + ee: — 
rece Se 


, it is 
n able 
rapid 
id ad 
e and 
at in- 


ontrol , | 
‘these 7 WESTON inpouctronic 
:| . PRODUCT RESOLVER 


— produces a direct current proportional to 
the product of two varying electrical signals 
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: ; | (Continued from Page 14A) 
| Russian engineering professors at the 
2 dinner appear to live almost as well], 
MODEL E- “It’s possible that they were just try. 


ing to impress us, and I realize that | 
they never would have gotten out of # 
Russia if they weren’t ‘reliable’ in the 
opinions of their superiors,” Boyd said. 


i “But they had nothing to gain by 
| boasting and describing how their ep. 





i Racer cee IK > 


mem 


gineers are trained. On the contrary, 
their remarks are more likely to stim. ' 
ulate the United States into training 
more engineers.” ' 
Engineering education, like most of 
life in Russia, is regimented according 
to a master plan. All youngsters go to 
school 10 years, during which time 
they are subject to continuous and 





- 





A toast at the informal dinner party 

of international automatic engineers | 
and teachers at Heidelberg. (Left to 
right); Or. R. Oldenbourg (Germany), 
Prof. A. Tustin (England), Prof. H. 
Chestnut (USA), Dr. H. Sartorius 
(Germany), and D. W. Pessen (Israel). 
Photo by Dave Boyd. 


thorough examinations. These tests 
determine which teen-agers go into the 
army, to the factories and farms, or 
on to college. 

Those who make the grade are paid 
Bs to go to college, but their courses are 
OES assigned on the basis of previous ex- 
ain FOR FAST, ACCURATE MATCHING OF aminations and aptitude tests. The 

; screening process continues, for ac 
is RESISTORS 1 alin le 5 megohms cording to the Russians’ statements, 
7 four times the number of engineers 
Rs q igs the state decides it needs are enrolled 

; CAPACITORS 500 mmfd to 2000 mmfd begsach in colleges. Upon graduation the state 
to take graduate 


onye elo decides who is 
INDUCTORS 3 millihenrys to 10,000 henrys ne? 3a studies, teach or enter industry. 


Russian industry has no recruiting 











© Five Meter Ranges: 1%, 2.5%, 5%, 10% and 4g problem, the Soviet professors pointed 
25% difference readings at full scale ba PA out: engineers are assigned to a job 
© Accurate within 9.1% on 1% scale era by the state. Starting wages are high, 
eS with inexperienced engineers making 

¢ Component differences of 1 part in ti 22 five times as much as Russian truck | 

10,000 can be detected 3 drivers. 
; 5 Ate “The result is a fully automated 
; © Foot operated switch available 5 pete system of education,” Boyd com- 
185. re mented. “The state decides how many 
; of what kind of engineers it wants, 
ee vie the wheels start turning and the pro 
pe) SOUTHWESTERN I NDUSTRIAL F 4 duction line grinds out the quota. 
ie fe . he There is no place for individual choice, 
ee ELECTRONIC 5 COMPANY 4.3 but there is incentive for a student to 
P. 0. BOX 13058 2831 POST SAK ROAD “f : study engineering.” 

HOUSTON 19, TEXAS pats “The Russian engineer is on top of 
¢- the pile — he gets the best of every- 
etek OE Meee: bee septoncs Pee : thing. Teachers are paid more than 
“3 43 oe REN Sue ; practicing engineers, and there’s no 

EECA Saat. . , teacher shortage,” Boyd said. k 
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(Continued from Page 16A) 

“The way the Russians are turning 
out trained specialists makes it obvious 
that the U. S. seems to be too casual 
about emphasizing science in our high 
schools and drafting into the army 
those engineers we do graduate.” 

“] think,” Boyd said, “that Gen. 
Thomas D. White, U. S. Air Force vice 
chief of staff, put his finger on our pro- 
plem last year — Gen. White put it 
this way: “To keep the peace, or to 
successfully defend ourselves if need 
be, we must keep our position of scien- 
tifie leadership. To maintain this 
position, more of our men and women 
must choose technical careers... °” 


International 
Control Federation 
Being Organized 


During the international meeting on 
automatic control in Heidelberg, Ger- 
many last September, an informal 
resolution was drawn up calling for 
better promotion of the automatic con- 
trol field, free interchange of informa- 
tion in the field, and organization of 
international congresses. This resolu- 
tion was signed by 27 engineers from 
all parts of the world. 

Following up the idea to promote 
this congress, ASME sponsored an in- 
formal meeting in New York on No- 
vember 29th, with Prof. Rufus Olden- 
burger of Purdue University and 1957 
chairman of ASME — IRD Division, 
acting as temporary chairman. Repre- 
sentatives from ASME, IRE, AIEE, 
SAE and ISA were present to discuss 
North American participation. It was 
announced that the U. S. State De- 
partment approves cooperation and 
ASME favors the principle. To date 
six countries have pledged support to 
the international federation. 

In response to an invitation extended 
by J. W. Barker, 1956 President of 
ASME, the following persons attended 
the November 29th meeting in New 
York: 


Rufus Oldenburger, ASME, tempo- 
rary chairman, Purdue University, 
Lafayette, Ind.; T. A. Marshall, Jr., 
Assistant Secretary, ASME; W. E. 
Vannah, ASME, temporary secretary, 
Editor, CONTROL ENGINEERING, 
McGraw-Hill Publishing Co., 330 W. 
42nd St., New York 36, N. Y.; W. R. 
Clark, Chairman, Technical Operations 
Dept., AIEE, Leeds and Northrup Co., 
4901 Stenton Ave., Philadelphia 44, 
Pa.; J. T. Vollbrecht, 1957 President 
of ISA, Energy Control Co., 5 Beek- 
man St., New York 38, New York: W. 
H. Kushnick, Executive Director, ISA, 
313 Sixth Ave., Pittsburgh 22, Pa.; 
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HELICOID Gages are pressure instruments 
of extreme precision and long, trouble-free 
service with minimum maintenance. Have 
no gear teeth to wear out. 


SUSTAINED ACCURACY: 


HELICOID Gages have many unique and 
exclusive features which result in the high- 
est degree of gage accuracy. Tubes, for 
instance, will withstand hundreds of thou- 
sands of pressure pulsations and will not 
stretch, leak or crack. 


JOB-DESIGNED: 





HELICOID Bourdon tubes are made from 
seamless tubing of alloy steel, K Monel, 
stainless steel or phosphor bronze. Each 
is designed to give best service under spe- 
cific conditions. Available in complete line 
of cases for wall or stem mounting. 


Send for catalog 


Helicoid Gage Division 


Helicoid Gages 
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Circle 17A on Readers’ Service Card 





929-C Connecticut Avenue ® Bridgeport 2, Connecticut 





Hep | 





Acaloy square flush case 





Helicoid Chemical gage 












i 
i 
| 
| 





20A 


e 


COMPUTERS 


If you are an experienced computing analyst—or 
if computing and data reduction are new to you 
but you are a qualified engineer — there is inter- 
esting work as well as a bright future for you in 
Northrop Aircraft’s growing Computer Center at 
Hawthorne, California. 

Applied mathematicians and engineers are 
needed as computing 2nalysts for assignment to 
Northrep’s analogue computing facility, as well as 
the newly expanded digital electronic computer 
department which provides unparalleled service 
in the practical solution of complex engineering 
problems. 

Northrop has many openings on its other proj- 
ects having to do with jet aircraft and missile de- 
sign. They include positions for electronics and 
electro-mechanical engineers and lab technicians. 
In addition to attractive compensation, Northrop 
offers benefits unexcelled in the airframe industry 
as well as helpful cooperation by forefront engi- 
neers for your professional advancement. 

You'll like the comfortable working conditions, 
friendly people and modern equipment at North- 
rop. And you and your family will be living in 
Southern California where sea, mountains and 
desert offer year ‘round recreation. 

If you qualify for any phase of computer 
research, design or application, we invite you to 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-V, Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 
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George W. Evans, SAE, Sperry G 
scope Co., Mail Station N-40, Gre 
Neck, L. IL, N. Y.; R. L. Denniy 
SAE, Sperry Gyroscope Co., Mail § 
tion N-40, Great Neck, L. I., N. Y.; J, 
Lozier, 1956 Chairman, Professioy 
Group on Automatic Control, IRE, Belf 
Telephone Labs, Whippany, N. J. 

European technical people hag 
given these reasons for wanting 
form the proposed federation: 

1) Eight overlapping uncoordinated 
meetings on control systems engf 
neering in Europe in 1956. Tog 
much duplication. 

2) Not enough interested engineers 
notified of these meetings. 

3) Need for notification and coordj- 
nation by a central agency. 
Need for a better international 
exchange of technical informa- 
tion. 

As a result of the discussions at the 
New York meeting of U. S. interests, 
the following was moved by J. T. Voll- 
brecht (ISA) seconded by W. R. Clark 
(AIEE) and unanimously voted “, ., 
participants at this informal meeting 
report and recommend to their techni- 
cal societies the appointment of a 
delegate and an alternate from each 
of their societies to serve on a North 
American committee which will coop- 
erate with similar groups in other 
countries in the founding of an inter- 
national federation for automatic con- 
trol. Advise R. Oldenburger by Feb- 
ruary 1, 1957.” 

The objectives of this North Ameri- 
can committee would be to determine 
each societies wishes as to objectives, 
constitution, finances, operation and 
procedures. Following, this commit- 
tee would elect a delegate and alter 
nate to the international federation, 
and instruct these delegates to present 
agreed statements as to North Ameri 
can participation in the proposed fed 
eration. 

It is expected that a meeting of the 
North American committee will be 
held some time soon after February 1, 
1957 to hear reports of representatives 
from each society and discuss the pre 
sentations. 
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Panellit Gets Unique 
Automation Contra 

For the first time to our knowledge, 
a major industrial manufacturer has 
entrusted its entire instrument main 
tenance needs to a single outside con 
tractor. The Panellit Service Corp. 
a subsidiary of Panellit, Inc., Skokie, 
Ill., has been awarded this unique con- 
tract covering the whole instrumenta 
tion system of Tidewater Oil Com- 
pany’s new “Flying A” refinery, Dela- 
ware City, Del., including employment, 
training, records, procedures, main- 
tenance work, and union agreements. | 

The contract is designed to relieve 
Tidewater of the detail, expense and 
supervision required in setting up and 
operating an instrument maintenance 
department. 
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you'll find it in 
Brown thermometers 
and pressure gages 


Coonan SIMPLE DESIGN—simplicity that minimizes operating or maintenance 
difficulties—sets Brown thermometers and pressure gages apart. Using direct, 
simple linkages, these rugged instruments have few elements. Basic components 
for both thermometers and pressure gages are interchangeable, and cases 

are identical. Maintenance is easy and your spare parts requirements are 
reduced. This is simplicity that will pay off in many years of reliable, 
economical service. 


And with this simplicity comes dependable, high accuracy. The many narrow 
spans available, together with the large charts and scales, give you 
the full use of this accuracy. 


Brown thermometers are particularly suitable for the intermediate temperature 
range, extending from —125 to 1000 F. Brown pressure gages are available 
in many ranges, with a minimum of absolute zero and a maximum of 4,000 psi. 


Your nearby Honeywell sales engineer will gladly give you complete details 
on these instruments as they relate to your particular requirements. 
Call him today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and 
Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, Ontario. 
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MINIATURE 


RECORDING 


POTENTIOMETER 





This revolutionary recorder saves 
you two ways... . fits in a small 
space (only 95% inches wide and 812 
inches tall) and costs less. 





Mode! 2705 
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SPECIFICATIONS 


* Null balance 
* Pen speed: 1 second 
* 5% accuracy 
* TC or MV calibration (SMV to 100MV) 
* Automatic continuous standardization 
* Max source impedance 
1000 ohms per MV of span 
© .14% sensitivity 


OPTIONAL FEATURES 
* 3 speed chart drive transmission 
* 1 to 4 SPDT adjustable control switches 
* Reference junction compensation 
* Selsyn motor chart drive 
* Transmitting slidewire 
* Event marking margin pens 


westronics 


INCORPORATED 


3605 McCART STREET 
FORT WORTH, TEXAS 
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p> Book Review 


Automatic Process Control for Chemi- 
cal Engineers, by Norman H. Ceaglske, 
John Wiley and Sons, Inc., New York, 
N. Y., 1956. Cloth, 6” x 9”, VII and 
228 pp., illus., $5.75. 


Review by Frank Kreith 
Professor, Mechanical Engineering 
Lehigh University 


This book presents a concise and 
well organized introduction to the 
mathematical principles of automatic 
process control. Although the title 
suggests that it is written primarily 
for chemical engineers, the book does 
not deal specifically with chemical en- 
gineering problems. The presentation 
is sufficiently broad in scope to serve 
as an introduction to the theory of 
automatic control for any engineering 
student, or graduate engineer, who is 
familiar with the basic principles of 
thermodynamics, heat transfer, fluid 
mechanics, d-c circuit theory, and 
linear differential equations. 

The material presented is restricted 
to the analysis of single feedback loops 
of lumped-constant systems with linear 
components. Illustrative examples 
have been selected from many fields, 
including the analyses of thermome- 
ters, manometers, R-C networks, pres- 
sure processes, and various controllers. 

The first two chapters are entirely 
descriptive. They contain a brief his- 
tory of automatic control, acquaint the 
reader with the terminology, and de- 
scribe measuring and controlling de- 
vices. 

In the beginning of the third chap- 
ter the operational methods of the 
Laplace transformation are introduced. 
The rest of this chapter is devoted to 
the derivation of the differential equa- 
tions describing several simple first 
and second order systems. The open- 
loop responses of these systems to 
standard inputs are obtained in chap- 
ter four by classical methods. 

The transient analysis and frequen- 
cy response of simple closed-loop con- 
trol systems are taken up in chapters 
five and six respectively. The final 
chapter is devoted to the calculation of 
the steady state error and the evalua- 
tion of the stability of a complete 
closed-loop control system. 

There are unfortunately a few short- 
comings that detract from the over- 
all value of the book. First of all, the 
number of minor errors and misprints 
is so large, that none of the equations 
can be referred to with confidence 
unless they are rederived in their en- 
tirety. There are numerical errors in 
some illustrative problems (e.g., page 
91) and inconsistent notation is used 
in others (e.g., page 84). In some in- 
stances the author has also failed to 








explain adequately his assumptions 
and to emphasize the restrictions jp. 
herent in his method of analysis. Cop. 
cepts such as linearity, lumped regis. 
tance, time delay in measurement, the 
initial and final value theorems, and 
the Nyquist stability criterion might 
well have been given a more complete 
treatment. Some of the graphs are 
difficult to use for quantitative caley. 
lations because they lack subdivisions, | 

Although a good selection of ex. 
amples has been presented, no attempt | 
was made to unify the treatment of re 
sistances and capacitances in hydray- 
lic, pneumatic, thermal, and electrical] 
systems. Such an approach is not 
only helpful to a student, but it also 
serves as an introduction to the theory 
and application of the analog conm- 
puter, one of the most useful tools in 
the analysis of control systems. Also 
the choice of the coefficients in the 
treatment of second order systems may 
be confusing because it does not con- 
form to the general practice followed 
in vibration analysis and electrical en- 
gineering where the undamped fre 
quency, w,, and the damping ratio, ¢ 
are almost exclusively used. 


In his concluding remarks the auth- 
or expresses the hope that his book 
will mark a beginning in the develop 
ment of the application of analytical 
methods to process control. There can 
be no disagreement with the conten 
tion that analytical methods are use 
ful in the design and analysis of auto 
matically controlled processes. How: 
ever, it has been the experience of en- | 
gineers in the chemical industry, that 
in a majority of chemical processes the 
time constants of the processes are 80 
large that while end point control ap 
pears attractive, the application of 
frequency response methods has not 
contributed materially to the design 
and stability analysis. Furthermore, the | 
process transfer functions are usual 
ly not known and in those cases where 
they can be expressed analytically, 
they are so complicated that an analy- 
sis without the aid of an analog o 
digital computer becomes impractical. 
The frequency response method of 
analysis presented in the book has, at 
present, far more fertile applications 
in those areas where the process lags 
are relatively small. The philosophy 
of the book is therefore not in step 
with present day practice in the chemi 
cal industry, but this detracts in n0 
way from its usefulness. 

The book is valuable because it is 
well written and logically develops the 
most important principles of automati¢ 
control of linear systems in a concise 
form. Once the errors and misprint 
have been corrected, this book cal 
serve adequately as a text for an if 
troductory course in the mathematical 
principles of automatic control. 
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attempt 

it of re- 

hydrau- 

ectrical {| The sorry state of our educational systems and practices is a national emergency with serious implica- 
is , 

it a tions—an emergency because you and I have allowed it to become so, and certain to create havoc 
» theory with our economic life unless we take corrective measures soon. I repeat what is being said by more 
7 beg and more responsible industrialists because I think it is the only way to get your attention. 

ools in 

3. Also 

in the { It is difficult to understand how we, the most advanced scientific nation in the world, could have ig- 
¥ may nored the facts that are constantly predicting our needs for education. Cold statistics of population 
10t con " —- 

ollewil growth, caliber of educational processes and amount of technical training are not new. They have 
‘ical en- been and are ever-present facts. We've been too busy making instruments, using them, and solving 
re fre our own immediate educational problems to attend PTA meetings, take a look at high school curric- 
ratio, % 

: | ula, put as much emphasis on science as football (I like football too!), and generally find out about 
1e auth education. Is it too elementary to properly plan for education of the individual in our complex society 
is book | where living itself is becoming more science than art? 
develop- 
alytical ‘ : 
ere can { Sure, you say we've had school boards, teachers, government agencies and such to look after our edu- 
conten: cation. The few pioneering souls who did see the light, found deaf ears to their pleas for more money 
ae for teachers, better schools, and better qualified administrators. Now only when industry can’t hire 

How- the qualified people they need and Russia is winning the education war, do our industrial leaders cry 
e of en for action. 
ry, that 
sses the , ' ; a 
; are 80 {| We in the instrument and automation field have a particular responsibility to do something about the 
trol ap educational problem. Why? Because the growth of automation is absolutely essential to the success 
a Bb of our expanding economy. Such growth is impossible without technically trained manpower. During 
design the next ten years our population is expected to grow by 30,000,000, but with a decrease in available 
ore, the young workers 25 to 35 years old because of the low birth rate in the depression years. In this pic- 
ture there will be more older workers, more military personnel and more children. The only possible 
ytically, way to even maintain our present living standard and provide products and services to this increasing 
n analy non-productive market with a decreasing work force is more productivity per worker—simply more 
alog oF : 
mectiilll automation. 
hod of 
has, at q Underlying the economic, political, and social aspects of more automation is the common problem of 
— education. More automation demands a more competent work force now and in the future. We 
losophy can’t wait until next month or next year to better train this work force. These facts are clearly 
in “ evident from the testimony at the second Congressional Hearings on Automation conducted last month 
a in Washington. I urge you to read the article beginning on the next page which reports the highlights 
of these hearings. I hope it stimulates us in the instrument field to make constructive contribu- 
se it is tions to solution of the education problem. 
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America 


HAGA a Challenge | 





® Labor Wants Automation Quick 








® Automation Industries Must Grow or Die 


® Electronic Automation Now Unreliable 


® Automation Future Rests on Education 


® Russia Has Crash Program for Automation 


® Our Economy Demands More Automation 


IF THESE HEADLINES seem dramatic, they 
are so to call attention to significant statements 
about a serious national problem—technical edu- 
cation. This was the common theme of the Con- 
gressional Hearings on Automation and Techno- 
logical Change held in Washington December 12- 
14th by the U. S. Congressional Subcommittee on 
Economic Stabilization. Underlying the problems 
and concerns of witnesses representing labor, 
small business, big business, education, and gov- 
ernment was this common problem of more know]- 
edge and facts about automation. Apparently 
we can’t move fast enough to meet our needs in 
this field. 


In October 1955, testimony before this same 
subcommittee caused nation-wide reverberation 
in almost every field. These last December hear- 
ings were an extension of the 1955 event, stress- 
ing particularly the role of process-instrumenta- 
tion and automatic control. ° The Honorable 
Wright Patman, Democrat, Texas, Chairman of 
the Congressional Subcommittee, stated that these 


2 


hearings “may well become a more or less annual 
occasion for checking up on our progress in this 
field.” 

Because statements at these second automation 
hearings are current and important to all in the 
instrument and automation field, the ISA Journal 
is giving a sizeable portion of space to coverage of 
this event.* The discriminating reader will evalu 
ate extremely important trends from these state 
ments that are certain to be keys in the success of 
our economic and social life. 

At the invitation of Representative Patman, the 
Instrument Society of America advised Dr. Wm. 
H. Moore, Economist for the Joint Committee, in 
suggesting witnesses and assisting in correlation 
of their testimony in a form for maximum value 
to the Committee and Congress. Dr. Robert Jef- 
fries, ISA President-Elect-Secretary and Robert 
T. Sheen, ISA Past President were official repre 
sentatives of ISA in these advisory capacities. 








*Printed copies of the full testimony can be obtained from: Joint Com 
mander for Economic Report, Room 23B, Senate Office Building, Was! 


Ask for “Instrumentation and Automation Hearings § 


ton 25, D. C. 
= ma i4, | 


before Subcommittee on Economic Stabilization, December 12, 13, 
1956."' (Price not yet determined). 
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AUTOMATION AND EDUCATION 


Condensation of the testimony by Robert T. Sheen 
ISA President 1955-1956 


We of the Instrument Society of America believe that our 
nation today is at the cross-roads of our destiny. Our 
economy is in danger of a technical slow-down due to the 
shortages of skilled manpower. The Instrument Society of 
America submits that the need for scientific and engineer- 
ing personne! is particularly pressing in the field of instru- 
ment-automation users and manufacturers; that instrumen- 
tation-automation is indispensable to our economy and 
defense; that increasing needs for automation demand more- 
adequately trained personnel at all levels. 


Role of ISA 
The Instrument Society of America was formed in 1946 


with 11 local sections. Today, there are 87 sections 
throughout the United States and Canada with a member- 
ship of approximately 10,000. Ours is not a society of 
“nuts and bolts mechanics” nor is it a society of “long- 
haired college professors.” It is the only technical society 
in America devoted exclusively to all interests and problems 
of instrumentation and automation. The Society therefore 
serves both as a sounding board for needs of specific inter- 
ests and as a cross-fertilizer of ideas between interests. 
During these ten years of ISA’s existence, we have wit- 
nessed a tremendous growth in the instruments industry. 
(See Figure 1.) McGraw-Hill’s Economics Department es- 
timates that the production of control-field products will 
grow 70 per cent by 1960, 200 per cent by 1970—the fastest 
growth-rate of any American industry! Factory-sales of 
data processing equipment alone have soared to $25 million 
in 1953, and are expected to reach $500 million in the next 


four years. 


Automation and Jobs 

The indispensibility of automatic equipment to our de- 
fense effort, places increasing emphasis on the manpower- 
shortage problem that has developed. In the past, we have 
heard fears expressed that automation may take place more 
quickly than people can be trained to fill other jobs. How- 
ever, the U. S. Department of Commerce reported in August 
that employment had hit its all-time peak—67 million peo- 
ple at work! And the people most in demand are trained, 
skilled workers. Then, what should concern us is not an 
erroneous assumption that automation may take place too 
quickly, but that we shall not be able to move ahead in 
instrumentation and automation as quickly as we should. 


ISA Foundation 

The Instrument Society of America believes that primary 
manpower problems are in the field of education and train- 
ing. Therefore, the Foundation for Instrumentation Edu- 
cation and Research was formed this year and ISA has 
budgeted $50,000 to start work. This Foundation will be 
largely conceptional and catalytic to stimulate, organize 
and promote educational programs at all levels. 

It is no secret that our country’s greatest rival in the 
struggle for the minds of men, Communist Russia, has a 
“crash program” to spawn engineers and technicians of all 
kinds. These forced programs have been underway in 
Russia for years and heavy emphasis has been laid on 
automation by Russia. Figure 2 shows the comparisons on 
technically trained man-power between Russia and the 
United States. We don’t have to wait for an H-bomb to 
strike us to lose the cold war. We will lose it soon on the 
scientific manpower front if we do not bend every possible 
effort to solve the shortage of technically skilled labor. 


Recommendations to Congress 

What does the ISA specifically suggest for the considera- 
tion of this Committee? 

First: we believe that Congress should acknowledge that 
automation is essential to both our domestic economy and 
the National defense. 

Second: we hope Congress will acknowledge inadequacies 
pe to insufficiently-trained and inadequately-educated man- 

wer. 
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the educa cir an tie in training of engineer- 
ing manpower. 


Third: there are four specific needs that must be filled to 
correct the present situation: 

1. Education of the current work force. The greatest 
and most urgent need is for an education of our current 
work force—for the workers now in industry. Technical 
institutes and vocational high schools either are not aware 
or do not have facilities or staff to train the great host 
of sub-professional personnel required. All process, plant 
and machinery, instrument-component, and systems design- 
ers need to understand the fundamental principles of auto- 
mation. They need desperately to keep up with the 
advances of fundamental and applied knowledge in the 
automation field. But the teaching force for such an ac- 
tivity does not now exist; the very first job would be the 
development of such a teaching force. 

2. More engineering and science graduates. Anything 
done to enhance the development of scientists and engi- 
neers, anything done to enhance the attractiveness of these 
professions, and anything done to maintain such people in 
these professions, is a step towards solution of our prob- 
lems. 

3. Increased availability of instrumentation services. 
We need access to know-how on what has been done—on 
how something might be done—on what equipment is avail- 
able, and on how it can be operated—a series of regional 
“instrumentation service-centers.” 














4. Broader communications. I am speaking here of the 
need for a central clearing house for the rapid accumula- 
tion of information and knowledge—avoiding the duplica- 
tion of time by a number of workers on similar subjects. 


Suggested Solutions 


We have stated four needs, and now suggest seven media 
through which these major needs might be met. 

1. Improved curricula and training of high school 
teachers. Our high schools must encourage and attract 
students for college work in science and engineering—must 
develop vocational courses to produce technicians to take 
at least a part of the load from the more highly-educated 
engineer. 

2. Development of institutes for vocational training. 
There is a great need now for the development of a new 
type of educational institution specifically oriented towards 
education of technicians te serve automation. 

3. Establishment of engineering extension services. For 
education of the current work force, we recommend en- 
gineering extension work by universities. It is strongly 
recommended that a program comparable to agricultural- 
extension services be developed, administered through the 
engineering stations in our land-grant colleges. 

4. Effective use of military training. Our military has 
a great need for many of the skills of instrumentation- 
automation also required by industry. With some planning, 
the training programs of the military could be guided to 
provide a continuous flow of technicians into industry, 





From testimony of Thomas Roy Jones 


President, Daystrom, Inc. 
Should automation be encouraged? The answer is cate- 
gorically yes. 

First, automation is essential to the economy. If this 
nation is, with our available manpower, to provide the 
standard of living to which we all aspire, we must have 
greater unit-productivity by the individual worker. Such 
increased productivity can be achieved only through a 
greater application of automation. Our research cannot 
conduct the studies that must be conducted, nor computa- 
tions which must be done—if we are to understand the 
world about us—unless there are developed more sophisti- 
cated types of automation equipments. 

Second, acceleration of automation is essential to our 
moral fibre. So long as man is endowed with an inventive 
brain, and a body capable of creative effort, he must find 
an application for these capacities. It would be morally 
decadent for man to ignore the possible improvement of his 
own position when such improvement is obvious to him. 

Third, automation is essential to national defense. We 
need sophisticated new weapons and defense systems em- 
bracing refined measurements, rapid calculations and pre- 
cise control. In the second World War, we had a surplus 
of labor on which we could call to provide the additional 
production required. Currently, we are at nearly full em- 
ployment. if another war should come, the war produc- 
tion would have to come at the erpense of the civilian 
economy. The only answer to an increased demand is 
greater productivity through increased automation. 


Big and Little Business 


We hear much talk about little business and big business, 
but nowhere is anyone worried about the middle-sized 
business. Smail business cannot match the technological 
research of big business. But medium-sized business, by 
confining itself to its specialized area, can. In national 
emergencies, small business has not the management, flex- 
ibility, size or resources to do other than take the scraps let 
out from the prime contractors. Big businesses have these 
things and, having them, tend to grow bigger. A strong 
layer of medium-sized business is the mainstay of the 
normal economy and the safety of our nation in time of 
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already trained and competent to use and maintain the 
most advanced instrumentation equipment. 

5. Enchancement of programs of the National Science 
Foundation and the Foundation for Instrumentation Educa. 
tion and Research. We would encourage greater recogni- 
tion of automation as part of basic science and hence q 
legitimate concern of the National Science Foundation, 
The ISA Foundation for Instrumentation Education and 
Research, we expect, will play an increasing role in meet. 
ing these needs. 

6. A more -active role by the National Bureau of 
Standards in communication of information and develop. 
ment of a national information-automation center. 

7. Systematic military-industrial cooperation. Out of 
this would come military appreciation of the requirements 
of industrial environment. 


Automation Task Force 


I propose on behalf of the Instrument Society of America, 


- ~- 


f 
' 
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that Congress establish a task force—an “Instrumentation- ' 


Automation Commission for Effective Productivity and Re. 
search.” Its objective: the study of these four basic 
needs and the application of these seven solutions to the 
stated problems. I assure you that the Instrument Society 
of America would be most happy to cooperate by furnish- 
ing representatives for such a group, by assisting with 
statistical information, and by contributing in any way pos. © 
sible in the studies of these urgent problems. 


SOLUTION TO AUTOMATION PROBLEMS IS URGENT 


war. Now, all mergers are not good—a few have been 
economically unsound and a few shamefully conceived in 
selfish greed—but let’s not throw out the baby with the 
bath water. Congress should give serious thought, par 
ticularly in this field of automation, to encouraging small 
businesses which, in order to achieve strength and cor- 
porate security, wish to combine. 


Automation Being Retarded 


Now, what is the present situation? The electronics 
instrumentation industries are being held back by several 
factors. Despite the dynamic growth, expanding markets, | 
developing technology, new companies, and consolidations, 
the instrument industry is pinched by some fundamental 
weaknesses in our national picture. 

First, the pricing in the industry is at such a level that 
many small businesses cannot support their own growth. 
This is a fault, in part, of the tax structure. 

Second. Automation is severely hampered by inadequate 
appreciation and understanding of its capabilities. 

Third. There is a need within the ranks of the automa 
tion manufacturers themselves for education of their own 
personnel in the very latest scientific developments. We 
need to shorten the time span between the concept of 4 - 
scientific principle and the time when it is embodied as 
practical equipment. 

Fourth. Both the user and manufacturer of automation 
equipments are hamstrung by an inadequate supply of 
technically-trained personnel at all levels. 


~ 


Military Waste of Manpower 

I have been shocked at the amount of time spent in the - 
Army in unnecessary manual labor—or even in doing 
nothing at all—by men of superior technical possibilities. 
I am convinced that basic military instruction can be | 
condensed into half the time now taken; the remainder call | 
be used in scientific study given by men already in the} 
service. 


owes 


: 

' 

Communications Needed 
We need a basic system of communication — an ef: | 
fective instrumentation-automation information, storage) 


and retrieval system. It is criminal for people to spend 
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the time rediscovering the truths already known—to go 
through all the growing and application pains which have 
previously been gone through. 

There is urgent need for more effective cross fertiliza- 
tion between military developments and civilian applica- 
tion. To get the maximum mileage out of our research 
dollar, both within the military and industry, we need 
much greater liason so that developments in one field can 
properly be correlated with other industry areas. 

The ISA Foundation for Instrumentation Education and 
Research is, as far as I know, the first specific activity of 
the instrument-automation industry to approach some of 
these problems. That foundation will need the active sup- 
port of the users of automation equipments, civilian and 
military, and of the several government agencies. To my 
mind the Foundation is the best device available for solu- 
tion of the problems I have described above. 

I add only one thing in closing: A major characteristic 
of these problems is their urgency. And I state flatly that, 
automation is being held back and our national security 
jeopardized by lack of solution to these problems. 





Witness Thomas Roy Jones (left) discusses a point with 
Chairman Wright Patman and Dr. Robert Jeffries, (right) 
ISA president-elect-secretary. 


AUTOMATION AND HUMAN MOTIVATION 


Excerpts from the testimony of Dr. John J. Grebe 
Director, Nuclear and Basic Research Department 
The Dow Chemical Company 


The chemical industry is an outstanding example of the 
application of instruments and controls to increase produc- 
tivity and product quality. The typical chemical plant is 
almost completely automatic. A central control room re- 
ceives signals of measured quantities from all parts of the 
system, and sends back orders to servo-mechanisms which 
open and close valves, adjust weights, pressures, tempera- 
tures, etc. Practically no brawn is required in a plant of 
this sort, only complex mechanisms and enough brains to 
run them. In fact, a single operator in the control room 
is generally sufficient. 


Automation Investment 


A large and constantly-growing percentage of the money 
spent on new plants of many chemical companies goes for 
advanced instrumentation. For example: This year, the 
Dow Chemical Company will spend about five million dol- 
lars on instruments of all types, the highest percentage 
ever for automatic control components. The importance of 
instruments to today’s plant is shown by the fact that a 
moderate sized manufacturing plant will use up to 20% of 
its cost on instrumentation. In addition to Dow’s outside 
purchases of instruments, we spend a substantial part of 
our research dollar on engineering, design and fabrication 
of special-purpose instruments; about one-third of our test 
and engineering laboratory work is devoted to research on 
automatic control components. The chemical industry is 
more dependent upon automatic control than any other 
large industry. We won our spurs in our industry by doing 
things automatically that could not be done otherwise. 


Automation Creates Jobs 


In the long run, automation, like every other technologi- 
cal improvement, will stimulate employment. For a con- 
crete example, let’s look at the experience of the Dow 
Chemical Company. In the past ten years our total em- 
ployment has doubled, but the physical output of our plants 
has increased more than fivefold! 


1946 13,500 men $101,000,000 
1956 28,072 men $565,000,000 


These Same ten years were the period of greatest use of 
‘nstrumentation in our company’s history. One key to this 
rise in employment is the tremendous growth of our main- 
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Many workers of this force were upgradea 
result of the installation 
Better machines cause 


tenance force. 
from operation jobs as a direct 
of automatic production equipment. 


increased employment and greater productivity. 


Not less than 100 men constantly search the world for 
the best instruments they can find, and we are also en- 
couraged to develop new instruments not on the market. 


Motivation Lacking 


We need new and better motivation for human advance- 
ment that will reach more people. Young Russian workers 
who study college texts during the day and work at night, 





“This year we (Dow) will spend about five 


million dollars on instruments of all types, 
—the highest percentage ever for automatic 


—Dr. John J. Grebe 


control components.” 





have two incentives that we do not have. They must make 
more of themselves: 1. In order to rise above the lot of a 
serf in freedom and self-expression; 2. to gain the dif- 
ferential in pay and privileges accorded in the USSR for 
increased responsibilities. We have all but lost the pay 
incentive in our country, and are thankful that the first 
is so strange to us that it is hard to understand. Finding 
good methods of human motivation and better methods of 
education can be the key to success in development of our 
human resources. 

One suggested method of motivation is a moving picture 
presentation of the growth of man, showing how, from early 
youth, an individual gradually fills out great fields of 
knowledge and capabilities in thought and feeling in all 
lines of human abilities. However, no one can possibly 
extend his background, training, and abilities in any one 
plane without sacrificing the equivalent somewhere else. 
Thus, having a clear picture at each age of what one has 
attained and what one might attein, would help us appre- 
ciate one another more and understand our own limitations. 
Growing tall and rounding out could become a greater 


U.S. TECHNICAL EDUCATION IN CRISIS 


Condensed from the remarks of 
Dr. Elmer C. Easton 


Dean of the College of Engineering, Rutgers University 


Until quite recently, machinery used in production was of 
a rather obvious type. But today’s machines, such as auto- 
matic control systems, require the use of incredibly-complex 
mathematics and a thorough knowledge of the basic prin- 
ciples of electronics, mechanics, chemistry, physics and 
other sciences. Thus, the nature of the machines which are 
needed for the age of automation is far different from the 
equipment which was in general use even fifteen years 
ago. It should be obvious then that the quality of our 
engineers is of paramount importance to the security and 
well being of our nation. True, we shall need large num- 
bers of engineers, but quantity cannot overcome a deficiency 
of quality. 


Educational Problems 

I am happy to report to you that the nation’s engineering 
colleges are alert to this need for quality of scientific 
“know why,’ and are taking steps to meet it. Every en- 
gineering college has re-examined its program of instruc- 
tion in order to raise the competence of future engineers. 
For example, in a short time, practically every engineering 
school will require differential mathematics for all students 
and much-more advanced mathematics for undergraduates 








“, .. not more than one-third of entering ¢ 
lege students have had as much as one 
of adequate training in high school 

—Elmer C. 







motivation for self-improvement than any other inducemey, 
that we have left. 

And there is no reason to doubt that such educationg) 
developments can be made by the people who have doublg 
our instrumentation and automation every five years, })) 
all of my experience, the upgrading of the manpower work 
ing with me has always been the major concern and 
jective. Even now, with all that has been done to destroy 
incentive, youth retains its spirit of progress. 

But all of this is not enough; we are continually limite 
in our objectives by lack of able men for doing new thing} 
and making new products, for new uses to create ne 
human values and new jobs. ' 


in electrical and chemical engineering. Today, there igs 4! 
growing awareness that colleges constitute the best mediup 
for imparting unchanging principles, but to acquire know! 
edge of current practice there is no substitute for indy. 
trial experience 

However, I am not at all happy about the situation de 
veloping in the graduate schools of our colleges and uni 
versities. There is great need for increased numbers of 
Master’s and Doctor’s degrees. Unfortunately, the present’ 
shortage prompts many industries to lure students away 
from the campus. The result of this practice is that! 
too-few American engineers are receiving graduate train 
ing. Also, this scarcity of graduate students seriously 
curtails college programs of basic research. 

Now, what about the quantity of engineering educe 
tion? It is estimated that this country will need 50,000 to 
60,000 new engineers annually by 1970. We _ produced 
25,500 in 1956. We expect that approximately one-third of 
our people will be mentally qualified to study engineering. 
This number should be sufficient to our needs. It remains 
to give these people the necessary education. 


Science in our High Schools 

The actual status of mathematics and science in our high 
schools is the subject of much discussion. There are two 
basic reasons why the situation is not satisfactory. First: 
even though all high school pupils may not need physics, 
at least those who go on to college should be prepared. It 
is apparent that not half of them study physics in high’ 
school! Secondly: many high schools offer such shallow 
survey-type courses in physics that preparation is nd 
adequate for college. It may be said that not more than 
one-third of the entering college students have had as much 
as one year of adequate high school physics! Much the 
same is true in other sciences. From this limited group, 
engineering and all other scientific students must come. 


College Facilities and Staff 

Most engineering colleges are now operating at max 
mum capacity—many getting along by using temporary 
buildings. Obviously, w2 must make the best use of the 
limited facilities we have. In my opinion, we should raisé 
the admission standards so as not to use valuable space for 
students who will never graduate. I estimate we thus could 
produce 25% more graduates with no increase in staf 
or facilities. 

Obvious also is a growing need for engineering teachers. 
The general shortage and overpowering competition from 
industry makes the faculty situation the most serious! 
problem now facing the colleges. 


Technical Assistants : 
Every precaution must be taken to utilize our engineel| 
ing personnel effectively. Fifty thousand engineering 
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uates put to work at non-engineering tasks will not 
meet our needs. The engineer must be used only for crea- 
tive work ; he must be relieved from routine engineering 
activities. The engineer must be aided by technicians just 
as the physician is aided by nurses. 

It has been estimated that there should be three to five 
technicians for every engineer; the probable average now 
ig one to one in the United States! There is very great 
need for increased numbers of technical schools to provide 
these technicians. If we had a really-adequate supply of 
competent technicians, we might get along with 40,000 
rather than 50,000 new engineers per year by 1970. I 
recommend that the campaigns which have been so suc- 
cessful in promoting interest in engineering, now be 
turned toward technicians. Furthermore, provisions must 


AUTOMATION DEPENDS ON 
SMALL BUSINESS 


Condensed from remarks by Robert T. Sheen 
President, Milton Roy Company 


The U. S. Department of Commerce latest figures reveal 
that of 3,863 instrument and control companies, only 2.8 
per cent have 500 or more employees, while 94.6 per cent 
have less than 250 employees, and 82 per cent have less 
than 50. (See chart.) If the tools of automation are to 
be made available to meet the rising demand of industry 
and our national defense, it is obvious that the problems of 
small business are of specific and vital concern. These 
problems may be summarized as: 

1. The procurement of trained men. 
2. Grow or Die—the effect of taxes on our growth. 

First, I speak briefly of the difficulty of procuring trained 
men. The problem today is tough enough for big business, 
but even more difficult for small. The glamour of working 
in large organizations with their training programs, fringe 
benefits, and experience, is really tough competition. The 
small businessman has little time to personally visit col- 
lege campuses, and can seldom afford advertising spreads 
for manpower, to say nothing of radio and TV plugs for 
job opportunities. 

I have two tax recommendations to make to help solve 
our educational needs. Allow any individual an income- 
tax exemption for tuition costs at technical schools. While 
this exemption might be said to be discriminatory, it would 
be an admitted impetus to the training of technical man- 
power so desperately needed in our country today. 

My second proposal is that for the next five years, cor- 
porations be permitted a credit of $1.50 against taxable 
income for every $1.00 contributed to educational institu- 
tions. (Corporations are now permitted up to five per cent 
of net income for educational deductions.) Thus, gov- 
ernment would share with the corporation the cost of con- 
tributions to meet educational needs. 


Capital for Invention — Grow or Die 


The very newness of automation has attracted inventors 
in great numbers. How are these inventors to merchandise 
their ideas? The biggest limiting factor, and the one most 
responsible for the increasing trend to sell out or merger, 
is the question of capitalization—the lack of capital to take 
an invention through from the idea to successful manu- 
facture and sale. The most difficult capital for any small 
business to raise is “brick—mortar—tools” capital—what 
the accountants call “fixed assets.” This is true because 
business is permitted to charge off to operations only a 
small part of this investment each year, as “depreciation,” 
and must pay taxes on so called “profits” immediately be- 
fore recovering the “bricks-mortar-tool” money. 

Here, I have a specific recommendation that would do 
more in one step to assist the small and medium-sized 
business to grow and stabilize, and to stop the trends 
towards mergers and sell-outs than any restrictive legisla- 
tion. I would propose to permit any business to expend its 
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expense such expenditures. 
tool or expenditure would be subject to income taxes only 
in a following year. 
tory, as this option would be available to any-size business, 
but limited to $50,000 in any one year. 
aid to small business lies in its simplicity. 


future of instrumentation-automation. 


be made for the continuing education of all workers; au- 
tomatic machinery does not take care of itself—the more 
automation—the more skilled our workers must be. 


Finally, I suggest ways in which government might aid: 


1. The government could construct new and adequate quarters for 
college R.O.T.C. thus freeing space for other educational use. 

2. To help provide living quarters for students, the government 
could reduce interest rates on college housing loans. 

3. College faculties are being raided by companies with cost-plus 
government contracts, which are offering fantastic salaries charge- 
able to these contracts. Government might investigate this practice 
to protect colleges and taxpayers. 

4. More basic research should be directed to colleges, constituting 
an inducement for faculty and graduate students to remain on 
campus. 

5. Government itself should employ as many technicians as possible 
to free engineers for other work. 

6. Wherever government employs many engineers, it should estab- 
lish development programs after the E.C.P.D. pattern. 
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first $50,000 of capital investment in any one year choosing 
its own method of depreciation, including the choice to 
Thus, the profits made on that 


Such a step would not be discrimina- 
The beauty of this 


Small business and its healthy growth is vital to the 
Small business has 
great need for technically trained man-power and still 
greater needs for a tax climate that will permit growth 
and not demand death. Small business can then grow into 
the medium and big business of tomorrow, while furthering 
instrumentation-automation for the benefit of all. 


“, .. we are now behind in this race with Rus- 
sia in educating scientific manpower. We 
don’t have to wait for an H-Bomb to strike 
us to lose the cold war.” 

— Robert T. Sheen 











AUTOMATION AND THE FUTURE 


Brief from the Testimony of Albert F. Sperry 
President, Panellit, Inc. (ISA President 1945-46) 





The techniques of systems engineering and data proces- 
sing hold great promise for future progress, even though 
many difficulties stand in the way of their complete accep- 
tance today. 

It would seem that continuous-flow plants are now operat- 
ing so effectively that it hardly pays to add more auto- 
mation. Actually this is not so, for most modern chemical 
processes are operating at such low conversion efficiencies 
that recoverable losses are often greater than the entire 
direct labor cost. Increases of 10 to 30 per cent would be 
attainable by many such plants if truly-effective control 
were possible. As raw materials get scarcer and more 
costly, the pressure for such better conversion will increase. 
In a few years the more obvious and sensational opportuni- 
ties for automating will begin to disappear. Eventually. 
commerce and industry will begin to think of automation 
in its proper perspective—as a tool for better and tighter 
production control. I feel, therefore, that the greater need 
today in industry is to find means of reducing waste in 
raw materials and capital equipment. 


Typical Control Today 


I would like to describe management and operation of a 
typical industrial plant today. Process control for all prac- 
tical purposes can be considered as the process of effective 
management; it can be broken up into four echelons: 
laborers or automatic controllers, at the lowest level, opera- 
tors, technical staff, and finally the plant manager at the 
top. Let us see how automatic each of these four echelons 
actually is today: 

1. Laborers or automatic controllers deal with simple 
operations which satisfy three important conditions for 
completely automatic operation: 

— they can be measured 

— they are adequately mechanized 

— correlations between measurement and correction are 

definite, simple, and quick. 

As a result, these operations are practically always auto- 
matically controlled. Important is the time-element of 
these functions, ranging from seconds to minutes for the 
more difficult functions. Considerable human attention is 
usually required to keep such units operating. 

2. Operators supervise the complete unit, usually 
through a centralized instrument control-board. The opera- 
tor makes decisions and counteracts disturbances. This 
is not an automatic operation in any sense; he uses auto- 
matic devices only as mechanical tools to help him get 
desired results. 

3. Technical staff and management rely largely on in- 
formation gathered by hand on log sheets or reports. It 
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Subcommittee chairman Wright Patman (left) ~! 
views high points of their testimony with witn 
(left to right) Albert F. Sperry, Chalmer G. Kirkbride ; 
and Robert T. Sheen, ISA past president. 
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usually takes days before the staff gets adequat. f 
information on which to base decisions, apg 
management gets its information weeks later, jf 
that soon. The value of statistics is so greg 
that it is seldom received in time for effectiy, 
management control. Thus, automatic contro 
even in highly-mechanized industry, exists only | 
in the lower echelons of operation. It takes gy 
long for information to get up to either of the 
top management levels that there is not even, 
possibility of considering automatic contro 
today. 


Compressing the Time Scale 

Time is the essence of this problem. Manage 
ment is often flooded with statistics that could 
be of great value if they were available in time 
These time scales of information gathering 
have becn gradually compressed since feedback tech 
niques were first introduced in 1920. Today we ar 
trying to eliminate the “hours” from. the operator's 
time cycle, to bring reports to technical staffs in hours an@ 
days, and bring its reports to management in days and 
weeks. This is where the big push for data processing 
stands and will stand for the next few years. We som 
hope to process all information needed for control—eve 
by top management—within a matter of hours and days. 
This, I think, is as far as we will want to go; there is very 
little serious thought of attempting to make management 
decisions automatic. Our free, competitive economy re 
quires flexible management and action which would be lost 
in a completely automatic system. 


The Systems Engineer 

A new approach has come to the forefront in the last 
decade—the team approach—called “systems engineering.” 
It involves such a variety of methods that it is becoming 
almost impossible for one man to understand them all; it 
requires a new type of engineer who can think beyond the 
limitations of available hardware, and use every resource 
on his team to do what it takes. Industry has now reached 
the stage of complexity where it must train such men by 
the thousands; we are not now making sufficient effort te 
train them. The future of automation depends on our edt 
cating and training men capable of engineering, operating 
and maintaining these complex electronic systems. One 
great service that Government can perform is to promote 
education activities to solve this technical-manpower bot 
tleneck. 


Labor’s Attitude 

My company is very involved with labor problems, nd 
only in respect to the men who use instruments, or might 
be displaced by them, but also to the men who install and 
maintain them. I can say unequivocally that the labor or 
ganizations with whom we have been involved have helped 
us to solve problems as they came up, without raising aly 
road-blocks. We have had our share of negotiations anf 
discussions, but these have always been part of the normal 
give and take of industrial relations. My experience leads 
me to feel that the responsible labor organizations sincerely 
want us to enjoy the full benefits of technological progress. 
There is nothing incompatible with this and labor’s desire 
to cushion the shock of any local, short-term dislocations 
resulting from sudden changes. I am sure we can solve 
our labor problems, involved with automation, without the 
need of direct legislation. 

There is one factor that could hold back automation ff 
Government did not implement its declared policy of mail 
taining free competition. No one company, no matter hov 
large, should be allowed to corner the know-how in thi) 
dynamic field, nor to hold back progress by restricting th 
free use of one vital element. 
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AUTOMATION AND EARNING POWER 


Based on remarks of Chalmer G. Kirkbride 
Erecutive Director, Research, Patent and Engineering Depts. 
Sun Oil Company 


Automatic control has reached a particularly advanced 
state in petroleum refining, for refining operations are 
necessarily large, and are made up primarily of continuous 
processes. The ingenuity of petroleum engineers has been 
taxed to the utmost to meet the demands for energy, lubri- 
cants and special products—at lowest possible prices. 

The growing complexity of petroleum processes has 
spurred engineers to seek constantly for new ways to re- 
lease plant operators from duties that restrict their free- 
dom of action and thought. Today’s complex refining units 
combine many operations within one coordinated whole. 
The availability, at one location, of data from the various 
operations, makes it possible for the operator to reach im- 
portant conclusions. With the use of centralized controls, 
refinery operators have time to think. And they have new 
dignity—the responsibility of being entrusted with a mul- 


timillion dollar plant. 


Individual Productivity 

From 1947 to 1955, total refinery employment increased 
from 189,000 to 201,000. But in the same period, daily 
crude runs to U. S. refineries rose from 5,075,000 barrels per 
day to 7,480,000—a productivity increase of 39%! This 
great increase has been accomplished through larger, more- 
efficient units, and more complex processes. Automatic 
control and instrumentation has made possible such new 
processes. 

This expansion of refining capacity represents capital 
expenditures from 1947 to 1955 of $4,800,000,000! Gross 
investment per refinery employee rose from $19,000 in 1947 
to $36,000 in 1955—an increase of almost 90 per cent in 
eight years! In short, larger, more efficient processes, op- 
erated with automatic controls, have enabled the refinery 
worker to raise his productivity, to upgrade his skills, and 
to increase his earning power. 


Real Wages Have Increased 

The growing use of instrumentation has created a gradual 
shift of employment to higher salaries, from $3,270 in 1947 
to $5,200 in 1955—-an increase of 60%. Or in real wages, 
33 per cent when adjusted for price changes. Consider not 
only the refinery workers improvement in wages, but his 
position relative to employees in other less-automated indus- 
tries. Whereas in 1955, average hourly wages for all manu- 
facturing employees was $1.88, the average hourly wage of 
petroleum employees was $2.46—31%higher. 

Another measure of the workers increased earning power 
is his ability to purchase the product he produces. In 
1935, with one hour’s earnings, the average refinery worker 
could buy 4% gallons of gasoline; but by 1955, his hourly 
wage could buy 81% gallons—exactly twice as much! 


AUTOMATION AND HUMAN DIGNITY 


Abstract from statement of Louis N. Ridenour 
Director of Research, Missile Systems Division 
Lockheed Aircraft Corporation, Palo Alto, California 


The aeronautical industry is both a user of and a con- 
tributor to automation—the development and use of refined 
Measuring instruments and automatic contrels. In fact, 
the whole art of guided missile development is that of re- 
Placing the human crew of an aircraft with sophisticated 
automatic instrumentation. The demands of these ad- 
vanced flying machines have simply gone beyond the range 
of human performance. 

Thus, in many fields of automation, there is in a very real 
Sense no competition between men and automatic control 
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FINANCIAL DATA FOR PETROLEUM INDUSTRY IN U.S. 





Capital Gross Fixed New Investment 
Expenditures Assets In In Instruments 
Year In Refining MM$* Refining MM$* Per Year MM$ 
1955 835 7,175 30.9 
1954 800 6,400 29.6 
1953 675 5.850 25.0 
1952 470 5,300 17.4 
1951 325 4,750 12.0 
1950 275 4,600 10.2 
1949 420 4,375 15.5 
1948 600 4,150 22.2 
1947 400 3,600 14.8 
*Source: Chase Manhattan Bank 





In 1926, gasoline burned at a constant speed of 40 miles 
per hour, gave 26 ton-miles per gallon; the gasoline of 
1956 gives 46 ton-miles per gallon. Thus vehicle fuel- 
economy has been improved 77 per cent from 1926 to 1956. 
And yet, today’s gasoline costs only about a penny more 
per gallon than it did 30 years ago. The whole Nation 
benefits by the advancements in refining technology. Today 
we wring more than twice as much gasoline from a barrel 
of oil than by old refining methods. If we still used the 
refining methods of the early twenties, it would take twice 
as much crude oil to supply the same amount of gasoline 
we produce today. 


Instrument Investment 

While from study of available information we can dis- 
cern no trend in the past decade in the percentage of total 
investment represented in instruments, we believe that a 
minimum of 3.2 per cent and a maximum of 4.2 per cent 
would be representative of 95 per cent of all refinery in- 
stallations made in the last 10 years. 

From the above table, we see that annual expenditures 
for new instruments have increased steadily, but there 
probably has been no disproportionate increase in invest- 
ment in instruments; the same instruments can control a 
process whether its capacity is 5,000 barrels or 50,000 
barrels per day. Thus, the productivity increase of refinery 
workers seems due to increased tempo of investment in 
expanded refinery capacity. 


Processes Depend on Instrumentation 

Without automatic control devices, catalytic cracking is 
an impossibility. This process supplied the major amount 
of aviation gasoline blending-stock in World War II. 

No modern refinery could be operated at economically 
efficient levels today without automatic control instruments 
—not from a consideration of labor cost, but rather, that 
human operators would be incapable of performing the 
tasks. Automatic control is indispensable in all presently- 
practiced forms of catalytic cracking, precision fractiona- 
tion, catalytic reforming, high-quality alkylation, lubricat- 
ing oil manufacture, and solvent-treating processes. 

Today’s refinery is far from being a completely automatic 
plant, nor is such an advanced development either practical 
or desirable. Changes in vechnology, raw materials, and 
products all introduce factors in operating control that can 
be satisfied only by the decisions and actions of men, not 
machines. 


systems—because men are outclassed from the start. Human 
reaction times are measured in milli-seconds—the reaction 
times of automatic devices are thousands of times shorter. 
There is a large field in which automation is simply taking 
over tasks which the human being is no longer able to per- 
form—tasks which our nervous systems and musculature 
cannot meet. There are jobs in our present society which 
seem incompatible with human dignity. Thus, automation, 
when properly introduced as an important element of 
human activity, will take over control tasks which men 
cannot do or do not enjoy doing—raising the whole level 
of human activity. 

We are steadily removing the demands of society for the 
unskilled worker, steadily upgrading the intellectual tasks. 
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“Far from competing for desirable jobs now 
done by men, automation will relieve human 
beings of tasks which are either beyond the 
scope of human performance or beneath 


human dignity.” —Louis N. Ridenour 


We need fewer men in the shop—where automation is be- 
ginning to be applied—and more in the engineering de- 


partment. 


Electronics Growth — Explosive 

Part of the difficu.iy that youthful automation is ex- 
periencing today, can be ascribed to the fact that the tools 
of automation are mainly electronic in nature. The elec- 
tronics industry, itself a lusty infant, is less than half a 
century old—one of the major industrial phenomena of our 
time. Electronics has grown to be a major source of em- 
ployment for American workers, now providing more than 
1.75 millions jobs—especially impressive when we reflect 
that fewer than one-quarter of these existed only ten years 
ago! Optimistic forecasters believe that the $9-billion elec- 
tronics industry of today will attain a level of $15 billions 
by 1960—no less than explosive. 

I’d like to tell you a personal anecdote at this point, 
illustrating the speed of electronic progress: When I 
arrived at the MIT Radiation Laboratory just after New 
Year’s Day of 1941, the staff was jubilant at seeing the dome 
of the Mother Church of Christian Science, two miles away 


AUTOMATION AND INCREASED 
PRODUCTIVITY 


Testimony of Rocco C. Siciliano 
Assistant Secretary of Labor, U. 8S. Department of Labor 





In an economy of full employment we look with approval 
at increased output per man-hour. Automation enlarges 
both our per capita material abundance and leisure at the 
same time as our population is growing. Also our superior 
productivity level, over that of competing nations, is an 
important element of our national security. 

We must be mindful, however, of the potential human 
costs. Modern management has come to recognize the im- 
portance of the problems of the individual worker in mak- 
ing changes. Personnel planning is as essential to the 
progress of technology as is the technical planning that 
proceeds an investment in automation. 

The Department of Labor has given special attention dur- 
ing the past year to the human impact of changing tech- 
nology, initiating case studies of individual plants, a 
mechanized bakery, a radio plant using printed circuitry, 
and an insurance company that had adopted a computer. 
We are now preparing a study of technological change in a 
refinery and of automatic reservations-handling system of 
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across the Charles River, on the scope of a primitive radap. 
when I left five years later, radar echoes had been received ; 
from the moon, a quarter of a million miles away! j 


Electronics Unreliable 

Modern electronic automation devices suffer from th, # 
occupational disease of modern electronics: they are ge. 
tremely unreliable. This is perhaps the major facto 
regulating the growth of electronic automation. 

Let us explore the reasons for electronic unreliability, 
The early growth of the electronics industry took pla 
mainly in the burgeoning amusement industry—radio, eleg. | 
tronic musical recording and reproduction and television, 
In the electronic entertainment business, reliability wag! 
about the last thing desired or sought by the manufacty, 
er; a mean life of a few thousands of hours was plenty ty 
make the equipment seem well built. At the same time, the 
price battle in the discount houses was vigorous and jp. 
fluential. Thus, the principal controlling factor in elec. | 
tronic development has been price. 

The sole exception to this trend of cheapening electronie 
equipment has been the work done by the telephone com. 
panies. Here, there is a premium on reliability which dog 
not exist in consumer electronics. Now situated at the 
bottom of the Atlantic Ocean are vacuum-tube repeater 
designed with the utmost care by Bell Telephone Labors 
tories, with a mean life expectancy of 350,000 hours—over 
40 years! 


The Cure 

A major paradox of electronics is that the absolutely-| 
essential vacuum tube is the least reliable component! | 
made the remark five years ago: “There was nothing wrong 
with electronics that elimination of the vacuum tube would 
not cure.” Only very recently have we had the likelihood 
that we might eliminate vacuum tubes from electronit’ 
equipment. ; 

Thus, we are now in transition from “consumer ele 
tronics,’ centered around the unreliable vacuum tube, to 
“industrial and military electronics” based on the reliabk 
transistor. Until this transition is completed, automatiog 
will suffer from the low reliability that characterize 
present electronic equipment. The cure for this unreliabil 
ity is inherent in the new solid-state devices. But de 
signers must put far more emphasis than now on attaining 
the greatest possible reliability. 

Industry and government must encourage anything that 
promotes the availability and qua'ity of technical education, 
and must speed up the transition from unreliable consume 
electronics to the ultra-reliable military and industrial 
electronics of the future. Since the end result of increased 
automation is to enhance the dignity and effectiveness 
human life, this is in the general interest. 


an airline, and studies are planned in the metal working 
wholesale distribution, and chemical industries. 


Skills of the Work-Force Program 

The progress of automation is certainly going to cor 
tribute to today’s shortage of qualified personnel. 

Our “Skills of the Work-Force Program,” is intended # 
stimulate an increase in the number of qualified workem 
in the skill occupations. Our new Occupational Outlook 
Handbook, to be published in 1957, will cover the work 
training, earnings and working conditions for about 5 
occupations and industries. The Bureau of Employmetl’ 
Security provides leadership and technical assistant 
provides counsel, testing, and selected placement services 
particularly for skilled and professional workers. We als0) 
promote training programs in industry by stimulating e@) 
ployers and labor groups to improve on-the-job training) 
the extention of educational activities in industrial trait’ 
ing, and creating general public interest in training. 


Older Worker Studies 
The main emphasis of our study was to develop the rf 
lationship between age and job-performance. Piece-workem 
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showed only slight variation up to age 54, and in no group 
did the average performance of workers 55 through 64 fall 
pelow 90 per cent of the group age 35 to 44. This means 
that workers displaced by technological developments 
should be selected for retraining projects not on the basis 
of chronological age, but on the basis of individual ability. 


Research of Automation Results 


We have no direct answer to the question “How rapidly 
js automation growing?” Automation, so far, has been 
generally in the planning and learning periods. However, 
where automation has been adopted in only a small segment 
of an industry, that may be the forerunner of more ez- 
tensive application later. The large growth in automation 
may yet be ahead of us. 

So far the available fragmentary evidence about plants 
introducing automation does not reveal large-scale layoffs 
of workers. But it should be recognized, that the concen- 
tration of automation in a particular industry may consti- 
tute serious economic or social problems. 

Benefits of automation are not equally spread among all 
workers. From our studies, most people displaced by auto- 
mation were transferred laterally within their skill levels. 
However, no one suffered a cut in wages as a result of 
these transfers. But the job structure, was generally 
upgraded—the ratio of skilled (better paying) to less- 
skilled jobs increased. Highly-skilled jobs created by auto- 
mation were filled by people selected from elsewhere within 
the establishment or by hiring from the outside. The 


THE HUMAN ELEMENT IN AUTOMATION 


From testimony of George Meany, President AFL-CIO 


Most of the people this committee has heard, have been 
either engineers responsible for developing automatic equip- 
ment, or businessmen who have utilized the new equipment. 
There is some danger that from these witnesses the Com- 
mittee may learn only one aspect of this broad issue, and 
may neglect the real impact problems bound up with the 
new automatic techniques. This Committee should ask 
businessmen to indicate what they have done or intend to 
do in introducing automation; to discuss manpower re- 
quirements, retaining, and collective bargaining, which re- 
sult from the installation of automatic equipment. 

It is the duty and responsibility of organized labor to be 
very insistent in calling attention to the human element in 
automation. Questions of designing, installing and main- 
taining the new equipment, lend themselves to scientific 
treatment—they can be solved by the engineer. The human 
assignment, and economic impact on society cannot be 
solved in a mechanical fashion, but must be subject to the 
most imaginative thinking that all of us can give. 

Three problems have received inadequate attention. 


1. Migration of Industry can Create Distress Areas 


According to various engineers, it will be cheaper in 
many cases to build entirely-new automated plants in new 
locations, rather than to rebuild the old plants. Since 
with automation, labor costs become a smaller part of the 
cost of production, the shifts in plant location may well be 
from one state or region to another. This may force the 
shut down of older factories, leaving the older established 
communities without sufficient job opportunities for their 
residents. We have already seen the devastation that has 
been caused, for example, in the textile industry by the 
wholesale migration of plants from New England to the 
Southern part of our country. We could well look into 
whether we are now creating new, distressed-areas because 
of this urge to build new plants in new locations. 


2. Training Requires Planning Ahead 

Organized labor welcomes automation, and wants to see 
the new equipment introduced as promptly as possible, so 
that we and our heirs can receive the benefits of the 
lowered operating costs and higher productivity. But we 
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important point is that automation increased the number 
of skilled jobs. 

We have tried to look ahead at the composition of our 
future work force. By 1975 professional personnel may 
account for one out of every eight workers, a third higher 
than today. The white-collar group is expected to be 
dominant, with 44 percent of the labor force. This year 
(1956) for the first time in history, white-collar workers 
exceed the blue-collar! 

With our changing occupational-structure, we foresee 
need for a very considerable increase in the amount and 
quality of training and retraining throughout our labor 
force. Fitting today’s workers into tomorrow’s automatic 
technology will require vigorous action now by industry, 
government, unions and local communities. 


Future Research Plans 


We hope in 1958, to make a broad study of the electronic 
computer, its rate of adaptation, accompanying gains in 
productivity, its effects on jobs and occupations. We hope 
to develop more accurate information on the supply and 
demand for workers created by automation and to improve 
our methods of estimating future occupational require- 
ments, employment trends, and changing occupational com- 
position within each industry. 

The objective of technological progress should be, “better 
living in all of its aspects, not merely indefinite increases 
in per-capita income and possessions.” With better under- 
standing of automation, we can surely attain this goal for 
all Americans. 


must insist that all of us, labor, management, and the 
public, plan ahead for any problems that might develop by 
introducing this new equipment. Particularly, displace- 
ment of workers must be kept to the irreducible minimum. 
Workers whose jobs will be eliminated by automation must 
be the first to be considered for work on the new equip- 
ment. Many of them will be mature people to whom new 
skills do not come easily. They must be given full op- 
portunity, at company expense, to acquire new skills. 


3. Adjustments in Collective Bargaining 

New job titles and new wage-rates will have to be 
negotiated for these new jobs on the basis of new skills, 
responsibilities and added output. Automated jobs will 
not lend themselves to a wage-incentive system; existing 
incentive programs will have to give way to straight-time 
rates. Revisions of the wage structure of the entire plant 
or office will be required, and seniority, promotions, and 
transfers will have to be carefully reviewed in collective 
bargaining. We raise these three issues because labor 
feels that they require thinking and planning in advance 
of the actual installation of the equipment. Unless these 
questions are fully discussed at the bargaining table, there 
is a real danger that misunderstandings may arise. 


The Government Role 
We are not here to ask our Government to solve these . 
questions for American management. But we do. think 
the Government has a two-fold responsibility: 
1. Collect and publish relevant information. 
2. Conduct studies of industry’s experiences. 


No Automatic Adjustments 

I am not pessimistic about the ability of American 
society to adjust to the new automation technology, but 
that adjustment will not be automatic. No machine, auto- 
matic or otherwise, will produce customers for an expand- 
ing economy, nor jobs for a growing labor force, nor train 
technically-skilled workers, nor spread the benefits of auto- 
mation to all groups in society. It is not characteristic of 
the trade-union movement to sit back and let the future 
take care of itself. These long-run achievements of automa- 
tion will require the efforts of all groups in American 
society to ease the process of human adjustments to the 
new production techniques. 


If 
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Modular Design of CADC—com. 
puting-analog-to-digital converte, 
of the new Beckman data process. 
ing system. Completely transis. 
torized logic circuits are incor. 
porated in the data system to con. 
tinuously and automatically com. 
pute secondary operating guides 
for industrial processes. System 
can handle 100’s of variables, 
which are automatically stored, 
sorted, digitally converted or com. 
bined in computer operations. 














Sonic Gas Analyzer. A new instrument for 
continuous gas analysis employing change 
in sonic velocity. A product of National 
Instrument Laboratories, the unit achieves 
extremely low sensitivity —- over complete 
0-100% range of concentration. Phase 
shift of high frequency signal through sonic 
chamber is direct measure of concentration. 





Nuclear Reactor Demonstration. Operating 
model of a boiling water nuclear power fe 
actor with Leeds & Northrup automatic cof 
trols on demonstration at Case Institute it 
Cleveland. Sponsored by Cleveland Tech 
nical Societies Council in cooperation wit] 
Cleveland Section of ISA and Case Institute} 
this L G&G N display illustrates modern it 
dustrial automation at work with instr 
ments responding to simulated reactor sif 
nals. 
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Shirtsleeve Clinic. The Phil- 
adelphia ISA Section is suc- 
cessfully doing something 
about the education problem 
as are many other ISA Sec- 
tions. Their monthly clinics are designed to take 
the ‘‘magic’’ out of process instrumentation for tech- 
nicians and process operators. Especially tailored 
for non-engineering personnel, technical data is 
made easy to understand. Al Hanssen of Conoflow 
discusses valves at the December session. 





No Blue Prints. Guided solely by instruc- 
tions On magnetic tape and continuously 
monitored by automatic electronic gages, 
the new Autonetics NUMILL system makes 
Standard machine tools automatic for small 
lot production. By translating digital data 
directly to tool production, templates and 
drawings are eliminated. Instruction panel 
tells materials and tools to use. 
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Measuring Northern Lights. This is the 
Auroral Patrol Spectograph, designed and 
built by Perkin-Elmer specifically for IGY 
use. Twenty-three of these optical elec- 
tronic instruments from pole to pole will 
photographically record spectra analysis of 
aurora and air glow. Fully automatic, this 
unique instrument is equipped to overcome 
practically every adverse weather condition. 
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Gowrie "% 2s 
Distributed parameters and an exothermic reaction caused intolerable 
cycling of this important controlled process. ‘Trial changes in process design 
would be too costly; manual and graphical computations called for impossible 
amounts of time and manpower. Solution: by simulating equations describing 
the reaction on an analog computer, proposed changes to the process were proved 
out before they were made, quickly and at low cost. 
Analog Computer Simulation 
of a Chemical Reactor’ 
INVESTIGATION OF INDUSTRIAL CONTROL-SYSTEM by T. L. Batke, R. G. Franks and E. W. James 
performance can rarely be separated from understanding of ; ; 
the process part of the control loop. Dynamic instability of Instrument Group, Engineering Department 
reactors, in particular, is often caused by tie critical nature E. I. duPont deNemours & Company 
of the process. Generally, these difficulties zn be overcome Wilmington, Delaware 
either by providing suitable compensating <.;: rol loops, or 
in some cases, by redesigning the reactor itse'”. The best 
factual and quantitative solutions to these 7r "dems can B. In equation form it is: 
now be found by using commercially-availabie *vmputers. A + H, = B + heat 
, ‘ "Sigg saw = 
pic seme evn ma complex sess wae peng This reaction takes place on the surface of a catalyst under 
— acne — ood — orn Awe on eee pate high pressure, and the rate at which A is converted to B 
aie nme eaanian pea a mc th hn og . ~ depends on the temperature and concentration of A, Figure 
ha hamper cmon . osm ° i . a nated ern 1. A mixture of A and B in liquid form flows up the reactor 
ener aa procedure for wich an analog computer is ideally through a bed of catalyst particles. High pressure hydro- 
ene gen also flows up in the same direction through the catalyst 
DESCRIPTION OF REACTOR bed where a portion enters the reaction. The excess hydro- 
The exothermic reaction taking place in this process is wrens Sod ae peal gic ge Reghintonma ge ti rs 
the hydrogenation of reagent A to yield the desired product together with some fresh hydrogen feed. As the mixture 
a oer : of A and B passes up the reactor, the presence of hydrogen 
ted to t ta- i ium, ISA ‘ ite ‘ 
ies asnusl Tecimbaiatioe Attonation Coney Nowe vaur cif and catalyst will convert A to B and the liquid mixture 
September, 1956. becomes progressively leaner in A. The rate of conversion 
increases with temperature, and the heat liberated by the 
reaction will in turn raise the temperature. Thus, as neg- 
sAN: ligible heat is lost from the reactor, the reaction rate would 
_ TABLE OF SYMBOLS USED seem to increase as the reagents flow up the reactor. This, 
ie however, is counterbalanced by the dependency of the re 
Symbol | Definition Units action rate on the concentration of A in the mixture, which 
or 3 decreases as the reaction proceeds. These interacting 
a Composition (fraction) effects can be expressed in equation form described later. 
ce Specific heat Peu/lb — °C The mixture of A and B reaches the top of the reactor with 
Cc Zone liquid capacity 1b a low concentration of A and a higher temperature. This 
os mixture now passes through a heat exchanger, which cools 
Cy Zone heat capacity Pcu/°C the liquid to a controlled temperature, then through a 
& Base of natural logarithm holdup tank where a portion is withdrawn as product; the 
f( ) |“Function of” remainder is pumped back to the bottom of the reactor 
, : together with a fresh input of reagent A. 
ae | Heat of reaction Pcu/lb 
n Zone number Operation 
Q Liquid flow lb/min 
The composition of the feed to the reactor is 5 to 10% 
8 Laplace operator of reagent A. This decreases to less than 1% at the top of 
t Time mins the reactor. Consequently, the recycle is almost 100% of B, 
T Temperature °C and the 5 to 10% input composition arises from the addi- 
t Time constant or dead time mins tion of fresh reagent A to the recycle stream entering the 
reactor. 
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The reaction is adiabatic, and, under the conditions out- 
lined, a high exit temperature is produced, causing the 
formation of unwanted by-product. Increasing feed of A, 
at the same time lowering feed temperature, is the simplest 
operating change that would appear to maintain produc- 
tivity and still reduce the exit temperature to inhibit by- 
product formation. This procedure will decrease the re- 
action rate to leave a greater unconverted amount of A at 
the top of the reactor. Operation in this region of lower 
conversion, however, results in an unsatisfactory condition 
of cyclic instability. A record of the temperature at eight 
successive points up the reactor (Figure 2b) shows the 
cycling period to be around 9.5 minutes (period varies with 
recycle flow) and an amplitude increase through the reactor 
from a few degrees to sometimes as high as 20°C at the top. 


Reactor Instability 
A preliminary investigation using dynamic analysis tech- 


niques showed that the cause of instability is the reactor 
recycle which, in effect, constitutes a feedback loop. Com- 
bined with amplification and inversion of composition 
changes through the reactor, this gives rise to a classic 
unstable closed-loop system. Operation of the reactor under 
cycling conditions is not permissible because of excess by- 
product formation during the high-temperature swing of 
the cycle. To overcome this instability, a number of pro- 
posals were made, several being based upon compensation 
schemes using standard instruments and controllers, others 
involved radical changes in the reactor and recycle loop. 
Trial evaluation of these proposals could not be carried 
out on the plant because of interruptions in production and 
the prohibitive cost of equipment changes. Consideration 
was given to conducting the intricate calculations for the 
various schemes by manual and graphical means; however, 
the time and manpower requirements made this virtually 
impossible. Moreover, it was realized that the approxima- 
tions and linearizations required for the calculations would, 
in this case, yield many invalid solutions. The availability 
of an electronic analog computer* made analog simulation 
the most expedient method of attack. The techniques in- 
volved in using analog computation are already well es- 
tablished?:**. The purpose of this paper is to show how 
these techniques were adapted for this particular study. 


ANALOG COMPUTER STUDY 


The method of analog simulation is surprisingly simple 
when compared with the complexity, and in many cases, the 
virtual impossibility of solving the process differential 
equations analytically. With the analog technique, it is 
necessary only to translate the process equations into a 
series of connections between standard computer com- 
ponents. The following shows how the equations describing 
this reactor were converted to a computer circuit that be- 
haved in most respects exactly like the real process. 


Analysis 

This reactor is a typical example of a system which 
yields a set of partial differential equations with time and 
distance (path length through reactor) as independent 
variables. This class of equations must be approximated by 
replacing the spatial derivatives with their finite difference 
equivalents. This means merely that the reactor is split 
into an arbitrary number of zones (in this case four). It 
is assumed that each zone has a uniform temperature and 
composition. The reagents flow successively through these 
zones carrying the heat and composition of the preceding 
zone to the next zone. The system equations are derived 
by a heat and material balance for each zone as follows: 

Material Balance. Consider any zone n. The composition 
of this zone is A, (fraction of reagent A), the temperature 
is T,, the liquid capacity C lbs, and the flow through the 
zone is Q (lb/min). The rate at which material A is 
reacted to B is proportional to A, and to a function of the 
temperature, /(7,) (lb/min/lb). This dependency of the 
reaction rate on the temperature was obtained by a study 
of the pilot plant data. (See curve in Figure 3). 





Superior numbers, see end of article. 
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Computation Center. 
































Figure 1. The recycle reactor process 

This curve is more realistic than a nominal Arrhenius- 
type function of the form e -*/*" (Note: It is assumed that 
the hydrogen in the liquid is constant at a saturation level. 
This is reasonable in view of the excessive quantities of 
hydrogen passing through the reactor.) 

The following rate-equation can now be formed, based on 
a material balance for reagent A. Rate of Accumulation = 
Inflow — Outflow — Reacted 


aA, 
-= QA,,— QA, — OF(T,)A, (1) 


Car-= 





note: t = time 
By supplying A,_, and f/(T,,) to this differential equation, the 
value of A, is deduced and then fed to the equation for the 
next zone. The f(7,) is obtained from the parallel heat 
balance equation for the same zone n as follows: 

Heat Balance. This reaction is exothermic and the rela- 
tion between the rate of heat liberation and the rate of 
reaction is h (Pcu/lb of A reacted). The heat capacity of 
each zone is Cy (Pcu/°C) and the average specific heat of 


Figure 2. Recordings of temperature at eight successive 
points up the reactor. 
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Figure 3. Curve showing dependence of reaction rate on 
temperature. 


the liquid is c (Pcu/lb — °C). The rate equation for the 
heat balance in zone n is as follows: 
Rate of Accumulation = 

Inflow — Outflow + Heat of Reaction 


aT, 
Cage = OT r-1€ — QT re 42ACH(T)Ay (2) 
This differential equation determines T,; [f/(T,,) can be 
obtained by referring to the curve (Figure 3). The heat 


and material balance equations form a pair of non-linear 
simultaneous differential equations, alike in each zone. 
Reactor Dynamics. The basic problem of this reactor 
arises from the transportation lags that occur around the 
loop. The liquid flowing up through the reactor will carry 
with it two physical properties namely heat and composi- 
tion. The speed with which they are carried up the reactor 
will depend on the rate of fluid flow and the degree of mix- 
ing. A four-zone approximation of the reactor mechanism 
places a limitation on the degree to which the dynamic 
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=K V; 
C. Attenuotor Vo Manually see 
(Oo < K < | ) potentiometer 
+100. Vp 
. s 
S - 
vi 2 > « V, V. Servo driver 
D. Multiplier $ sr Vo e 50" —— 
2 3 
+100V +100V. 
©. 
E. Function v, 2 . Ve Servo driven, 
j ; : multi -ta; 
Generator 1x} ] 2-5 Vo 2 f (V,) pectin. ed 
ad : 4 
Table 1. Basic components of a general-purpose analog com. 


puter with their symbols and mathematical functions. 


characteristics can be simulated. The transportation lag 
can be approximated by imposing a dead-time lag of the 
form e-"!* for both temperature and composition between 
each zone and adjusting these dead-time lags such that 
their cumulative effects together with the lag effect of each 
zone approximates that of the physical system. 

Figure 4 shows the four zone approximations with the 
dead-time lags between the zones. As the temperature of 
the recycle liquid is reduced from that of Zone 4 to a con- 
trolled temperature 7,, (input temperature to the reactor) 
it will not be considered further. The top composition A,, 
however, has a great influence on the input composition 4A, 
as the recycle is a major part of the total flow. This recycle 
of composition A, has to pass through a pipe, simulated as a 
dead time e-’2’, then through a holdup tank equivalent to a 
first order lag 1/rs + 1 where 7 is the tank time constant 

(tank hold-up V pounds divided by flow R pounds per 
minutes). It is then passed to the re- 
actor inlet together with the input feed 










































































of 100 per cent A, forming the input 
REACTOR a ere 7 composition A,, i.e., 
a aanraanrac—sr carcass cane ee er | RA, + F=QA, (3) 
§ E-Oe al +17} Where R = recycle lb/min 
_ As | - | F = feed (100% A) Ib/min 
Zone 4 ; & Heat Bal. Eqn. | Matl. Bal. Eqn. | This completes the mathematical de 
| om Aaf( T4) | | | scription of the process. The following 
3 Seid section describes the simple techniques 
| | Loop used to simulate these equations on a 
| Ay | | | computer. 
Zone 3 | | Heat Bal. Eqn. _ ly Mechanization of Reactor Equations 
| A3i(T,) | | | The physical variables of this prob- 
| QT, | l I | lem (temperature, flow, composition, 
| | , Tank 7 | etc.) are simulated in the computer by 
| i | d-c voltages, and an arbitrary scale-fac- 
| 2 tor relates these voltages to the prob- 
Zone 2 Heat Bal. Eqn. po ‘ lem variables or parameters. Five of 
te A2k( T2) | | | the basic components of a general-pur- 
I 1 -_ | pose analog computer are shown in 
| 4 | Table I and these can be inter-connected 
| Ay a l to perform the system equations as fol- 
y = lows: 
coe t | a “onthe ha et an. Sep. ro 7 | : Material Balance. Integrating both 
a ee a Pic Ma ee. T te a sides of the material-balance equation 
0.A, | Rady ) (equation 1) and dividing by ¢ 
TyQ = | a=f 
Figure 4. Block diagram of reactor | F. | 
showing four zone approximations 
with dead time between each zone. L———— —— a ( Q ” ee gd A, — f(T,,)A, at jo 
c Cc ne n +4n 
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Figure 5, (Top Right). Circuit 
showing how material-balance 
uation was mechanized. Figure ~| = =~ = = __u_ 


6, (Bottom Right). Circuit show- 
in how heat-balance equation was 
mechanized. 








This equation is shown mechanized in Fig- 
ure 5 (Reference to Table I will make this 
diagram self-evident). 

The relationship expressed by the equa- 
tion is performed by the integrating am- 
plifier while the servo multiplier generates 
the products +QA,. This computer cir- 
cuit has been diagramatically arranged to 
fit into the blocks marked “material bal- 
ance equation” shown in Figure 4, with n 
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replaced by the equivalent zone number. 
Heat Balance. Integrating both sides of 








the heat-balance equation and dividing 
through by C, we obtain: 





T.= \ 


( he 
(-: Te — pelt F U1») Jae (5) | f 


Cu - Cu 











This equation is shown mechanized in Fig- 
ure 6, and this is also arranged to fit into 
the “heat balance equation” block shown 
in Figure 4. In this circuit, the f/7,) is 
obtained from 7, by using a 17 tap poten- 


responds to the ordinate of the curve shown 
in Figure 3'*. The relationship expressed 
by the heat-balance equation is performed 
by the integrating amplifier while the servo 
multiplier generates the products +QT, 
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and the non-linear term A,/f/(T,,). 
Transport Lags. A simple dead-time 
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(Reference 4). A frequency response 

plot of this expression will show no loss or gain at 
any frequency and a maximum phase shift of — 180°. A 
mechanization of this expression is shown in Figure 7. 
Two attenuator settings are made in this circuit: 2/7 where 
r is the dead time. 

Recycle Loop. The voltage signal leaving the top section 
is RA,. This passes through a dead-time circuit simulating 
the transport delay in the recycle pipe. This circuit was 
an eight root approximation® with a maximum phase shift 
of 720°, and a mechanization of this expression is shown 
in the complete circuit (Figure 8). We later found this 
circuit too good for the purpose; probably a simple dead- 
time circuit would have been sufficient. 

The remaining part of the recycle loop is the holdup tank, 
which has a transfer function 1/rs + 1. The simulation 
for this is also shown in the complete circuit (Figure 8) 
and the attenuator setting is 1/r. The signals +Q volts 
required for each reactor zone are obtained by summing 
R and F, where for normal operation both R and F are 
nominally-set voltage sources. With some of the control 
schemes, however, /’ becomes a dependent variable driven 
by a simulated controller output. 

Equation 3 relating the reactor input to the feed and 
recycle flow is performed quite simply by a summing ampli- 
fier (Figure 8). The reactor and recycle loop simulation 
's now complete. The only other external input signal is 
the controlled inlet temperature 7, which is obtained by 
merely setting an attenuator supplied by +@Q volts to the 
equivalent value of 7, and passing the product QT. to the 
heat balance circuit for zone 1. 


Figure 7, (Right). Circuit showin i i 
’ ° g how dead-time approxi- 
mation was mechanized. 
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Scaling. The next step in a computer study is to scale 
the real variables to equivalent computer voltages. The 
composition voltage A, was scaled so that 1 volt = 1 per 
cent and the temperature 7,, which in the reactor ranges 
between 50°C — 150°C, was equivalent to a voltage range of 
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meters were scaled in a similar manner; however, the 
details of this procedure are beyond the scope of this paper. 


COMPUTER OPERATION 


The computer circuit just described was set up on a 
patch board and inserted in the computer. The attenuators 
were then set under loaded conditions by reading the output 
on a digital voltmeter which compensates for loading 
effects. A six-channel recorder was connected to the 
computer so channels 1 and 2 recorded A, and A, while 
channels 3, 4, 5, 6 recorded T,, T,, T; and 7, respectively. 

With a suitable value for the recycle (R volts) and feed 
(F volts) the computer was put into operation. Initially, 
T, was set at a high value so that a high conversion was 
obtained i.e., the A, voltage was nearly zero. Lowering T, 
by reducing the 7, attenuator setting decreased the conver- 
sion and the A, voltage began to increase. A critical value 
of 7, was soon reached where the computor simulation 
began to oscillate, exhibited by variations in the recorded 
voltages (Figures 2a and b) and the critical temperature. 
The dead-time circuits simulating the reactor transport lags 
were now adjusted so that the time delay between voltage 
T, and 7, was approximately the same as that between top 
and bottom temperature in the plant reactor. The problem 
had been scaled so that 1 minute process time was equiv- 
alent to 1 second of computer time, and when the reactor 
time delays had been adjusted, it was found that the period 
of oscillation on the computer (9.5 seconds) coincided 
almost exactly with the plant reactor period of 9.5 minutes. 


Problem Solution 

Having obtained a satisfactory computer simulation of 
the plant reactor, it was now possible to test out various 
schemes for overcoming the instability. The first experi- 
ment was to increase the recycle-tank size by decreasing the 
appropriate attenuator setting and noting its effect on the 
voltage oscillations. It was found that a tank 32 times 
greater was necessary to damp out the oscillations. A high- 
pressure tank of this size was not a feasible proposition. 
The next trial was the removal of the transport delay in the 
recycle pipe, accomplished through by-passing the dead-time 
circuit simulating the recycle pipe. This had negligible 
effect on the instability, only slightly increasing the fre- 





quency of oscillation. A check was made on the Possibility 


of using a controller that measured the hydrogen flow and * 


varied F in a compensating manner so as to damp out the 
oscillations. The hydrogen flow was obtained on the cop. | 
puter by summing the A,f(T,) voltage signals (i.e., hydro. 
gen flow is proportional to the reaction rate.) 
system had been tried out previously on the plant and hag 
proved to be only partially effective. The computer trig) 
showed almost identical results. 

Several other ideas were examined which required chang. 
ing the reactor size: the height of the catalyst bed, de 
creasing catalyst particle size, increasing recycle flow, cop. 
trolling F flow from other measured variables, and so op, 
The sum total of the results from these tests provided a 
sound basis for making changes to the reactor system, 
which have since proved satisfactory. Some of the results 
had been calculated previously using steady-state methods: 
these were completely verified and considerably extended 
by the analog computation. 


- 


Conclusion 


The possibility of the extensive and rapid solution of com. 
plex chemical engineering problems will, it is hoped, be ap 
incentive for guiding process development toward obtaining 
more individual process rate constants, since the previously 
intractable design calculations can now be undertaken 
Now, theoretical working-reactor design can be developed 
that are applicable to time-limited design projects. 
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Figure 1. Today’s delayed data handling 
produces obsolete information — of lit- 
tle value to real-time control of a plant. 


‘Bridging 





the Gap to the Automatic Factory’ 


The electronic computer brings a new time dimension to management 
information —- enabling real time data processing — closing the feed- 
back path from plant output to direct management control of inputs 
— bridging the gap to the Automatic Factory. 


IN 1948 DR. NORBERT WIENER wrote in his book 
“Cybernetics” that the automatic factory was only as far 
away as our own willingness to apply the development 
effort required for its perfection. Yet, after eight years, the 
automatic factory still does not exist. While notable 
progress has been made in automating individual processes, 
the truly integrated, computer-controlled factory remains 
only a subject of discussion, best exemplified in the realms 
of science-fiction. Nevertheless, the automatic factory is a 
subject about which we hear more and more. It has come 
to be recognized that the modern high-speed electronic 
computer is an ideal central control for such an automatic 
system. 

Fortunately, progressive managements throughout indus- 
try are increasingly asking: “What can we do to be sure 
we don’t get left behind in automation and yet not get 
scalped by being too early?” 


What Is the Automatic Factory? 


The term “Automatic Factory” means many things to 
many people; even the goals and objectives of this new 
concept are obscure. People who understand the practical 
problems of implementing the Automatic Factory foresee a 
centralized digital computer which is directly connected to 
4 myriad of input devices located all over the factory— 
temperature and pressure monitors, control settings, tally- 
ing equipment, automatic scales and digital inputs. In 
this conception, the computer time-shares its capacity to 
record, monitor, and most important—control the manufac- 
turing process on a continuous basis. 

Supposed advantages of Automatic Factories include: 


Regulating raw material needs. 





*Based on a presentation to the Iith Annual ISA Instrument-Automation 
Conference, New York City, September 1956. 
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Balancing assembly lines—automatically and con- 
tinuously to meet changing conditions. 

Optimizing projits by matching product mix against 
sales and produvciion needs. 

Controlling process variables—automatically and 
continuously. 

Holding tolerances to closer limits. 

Eliminating manual recordkeeping. 

Optimizing output of product. 


While these advantages of the Automatic Factory are cer- 
tainly desirable, their listing is about as abstract—and as 
helpful—as a politician’s promise. Apparently, the truly 
significant question is: “What can we do now to better 
understand the Automatic Factory and to prepare for its 
coming?” 

Since the computer will be the central nervous system of 
the Automatic Factory, let us first consider the role of 
electronic data-processing in current applications. Today 
the watchword is “IDP”—Integrated Data Processing! Any 
company that is not busily engaged in IDPeeing is simply 
not abreast of the times. Yet the concept of integrated data 
processing is not new—we have simply coined a new name 
for an old idea. Excellent examples exist of truly inte- 
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grated data processing using punch-card equipment—and 
this long before the electronic computing monster entered 
the picture. And exactly what is meant by tegration,” 
or even by data “processing,” for that matter, are subjects 


of confusion. 


A New Time-Dimension 


What is important from a business-management point of 
view is that electronic computers bring to all our thinking 
a completely new concept of time. The ability to measure 
data and communication operations fast—in microseconds 
and milliseconds—means that a new time-dimension has 
been added to management control. And this new dimen- 
sion is as difficult to define, and as poorly understood, as the 
fourth dimension of the physicist! 

Today we process data—business data, management data, 
manufacturing-control data, all kinds of data—in batches. 
The functional form of today’s business as related to ac- 
counting and all allied data-processing operations is shown 
in Figure 1. As you can see, the business operations are 
complete in themselves; the data processing operations are 
a mere appendage which communicates with the business 
proper through delay elements. Thus, all of our record- 
keeping and data-handling operations are basically histori- 
cal in nature. They record what has happened only after 
the event and are useful primarily for developing a basis 
for extrapolating to the future. Such obsolete data are of 
very little value to the hour-by-hour requirements of con- 
trolling a plant. 

The high speed of the electronic computer makes it pos- 
sible to telescope elapsed time and reduce batch size until, 
in the final limit, we achieve the ultimate goal—a real-time, 
continuously-operating data processing system. Figure 2 
shows the form of this ideal system. Functionally, the 
real-time data processing system becomes the connecting 
link in the feedback path from output to input. Since 
communication and processing delays are eliminated—the 
data system can be effectively used for direct control. 

With integrated, real-time operation as a target, compare 
present computer operations with this ultimate goal. The 
difficulty most organizations experience in using large-scale 
digital equipment is immediately apparent, even to a casual 
onlooker. Standard practice now is to spend man-years of 
effort in developing procedures and programs. Once the 
machine is delivered, these laboriously-prepared procedures 
are revised and reprogramed, taking advantage of what was 
learned in the first attempt. 








Today, most companies which acquire a large-scale Caley. 
lator make a payroll its first job. Such use of the high. ¢ 
speed capabilities of the electronic computer is usually : 
gross waste. However, the payroll is probably the Single | 
data processing operation best understood in any company, 
and therefore is chosen as the first application becauge » 
it guarantees a high probability of success. The truly sig. 
nificant computer jobs, those which promise the most jp j 
terms of increased efficiency and better management ep. 
trol, we are only beginning to erplore. } 

These comments about current operations are not meant 
to be critical of those organizations which are learning g ' 
first hand the problems of using large-scale electronig 
equipment. These pioneers, who are paving the way fo 
the rest of us, are finding that we have much to learn aboy 
using electronic computing equipment, even for the simple 
batch-type of business operation. 


Know Your Own Process ; 


The much more difficult and more complex problem of ap - 
integrated operation for manufacturing control is a com. 
pletely uncharted wilderness. To implement the Automatic 
Factory we must not only understand the application and 
use of the electronic computer, but we must understand 
our own business. And here again, we are in an area which 
for most companies is virgin territory. In your own com-/ 
pany, for instance, what variables control your operations? | 
What are their functional relationships, and what are the | 
coefficients which must be affixed to each of these inde 
pendent variables? ' 

Questions of this kind are being actively explored by the 
new science of operational analysis—which promises, with | 
the electronic computer, to produce the most startling in 
dustrial developments of the coming decade. Yet the’ 
formal mathematical techniques of operational analysis, 
when confronted with the hundreds or even thousands of! 
variables existing in real-life plants, are usually completely 
inadequate. 

The unavoidable conclusion: Our knowledge of the data 
processing requirements within our own companies is 30 | 
limited that we could not profitably employ a completely. 
integrated electronic system in an Automatic Factory even ” 
if we had the equipment. 

Obviously, we must learn. Then the pertinent question 
becomes: “What is the most valid method of acquiring the 
background knowledge which is a must for the successful 
Automatic Factory operation of the future?” 


Figure 2. The high speed of computers tele 
scopes delays, permitting real-time feed 
of piant outputs as direct contro! of inputs 
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Figure 3. Typical data-handling center of a heavily-instrumented plant. 


When the problem is explored in this light, the answers 
are fairly clear: 
First, we must acquire basic statistical data concerning 
our operations, in order to evaluate our requirements for 
the Automatic Factory. 
Second, we must approach the Automatic Factory as an 
evolutionary program. 


Continuous-Process Automation 


In the concept of the Automatic Factory under discussion, 
the most important and significant steps are being made by 
the continuous process industry—petroleum and chemical 
manufacturing, primarily. 

These companies are installing automatic digital equip- 
ments which continually monitor the manufacturing 
processes, guaranteeing that each variable stays within 
control limits and warning operating personnel of abnormal 
situations. Necessary mathematical operations of scaling, 
linearizing, integrating, etc., are performed automatically, 
so that all output data is in final form. For more compli- 
cated mathematical and statistical analysis of operations, 
all variables can be sampled continuously and recorded on 
magnetic tape or some other media compatible with large- 
scale digital computing equipment. 

Figure 3 shows a typical data-gathering center of a for- 
ward looking plant or test facility that is heavily instru- 
mented. Such data monitoring systems—linking instru- 
mentation to digital computer facilities—represent a first 
giant step in the direction of the Automatic Factory. While 
they are still a far cry from the completely automatic con- 
trol system, their use has nevertheless emphasized how 
much design and application engineering we must learn 
before the Automatic Factory becomes a reality. 

A concrete example: digitizing process variables. 
Typically, many manufacturing processes must be carefully 
regulated as to temperatures, pressures and other physical 
variables. These are sensed by appropriate transducers 
whose output, usually electrical, is converted to digital form 
for subsequent use by the data system. Early digitizing 
devices used slidewire balancing mechanisms which had 
proved adequate for simpler instrumentation problems. 
The rigorous demands of manufacturing, however, where 
continuous, 24-hour-a-day, 7-day-a-week operation often is a 
necessary condition, dictated the design of completely-new 
types of digitizing equipment, capable of billions of cycles 
and years of reliable operation. 

Also, vacuum-tube: circuitry of conventional computer 
equipment, which permits 80% to 90% operation, is not 
adequate for the factory where equipment must operate 
unattended and often under the most difficult environmen- 
tal conditions. As a result, new and improved circuitry, 
which emphasizes the use of semi-conductor and magnetic 
circuit components, is being developed. 

Thus, we see that real progress is being made toward 
the Automatic Factory. How fast additional progress will 
be made depends almost entirely upon management’s under- 
standing of the problems and objectives of the Automatic 
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Factory and the rightful role of digital equipment in that 
picture. 


Competition Forces Automation 


Automatic control, with all of its inherent advantages of 
increased efficiency, greater productivity, and closer product 
control, places those companies that master it in a superior 
competitive position. With competition as the compelling 
incentive, it is certain that the Automatic Factory will con- 
tinue to be pursued eagerly. Management is increasingly 
aware of the exciting developments in the area of automa- 
tion and is more than willing to acquire equipment for ap- 
plications that can be justified. Fortunately, the type of 
digital monitoring equipment previously described can 
usually be justified, in appropriate applications, on a hard 
dollar-and-cents basis. 

But—in our concern about immediate, economic justifica- 
tion of these new automation concepts—haven’t we lost 
sight of the important point made earlier, that the Auto- 
matic Factory must come as an evoluntionary development? 


Needed: Automation Research 


We have long recognized the merit, the absolute necessity, 
of investing money in research programs for product im- 
provement and development. Now management must recog- 
nize that automation, the use of electronic computers, the 
entire Automatic Factory concept is also a research pro- 
gram. Dollars invested in equipment, in gaining actual 
operating experience in automation, should not be judged 
on immediate results. Rather, the investment is in the 
future—with the payoff promising to be 100-fold. 

We think nothing of investing half-a-million dollars in 
developing a new product—a washing machine, a new air 
conditioner, or an improved motor. Management expects 
several models to be designed, experimented with, and field- 
tested before the final marketable product is evolved. Yet 
the problem of developing a new product is almost trivial 
compared to the problems which must be solved before we 
have the Automatic Factory. In exactly the same way we 
must field-test, we must experiment, we must learn by doing 

in automation research programs. 

In summary: the important steps to the Automatic Fac- 
tory are: 

1. Recognize automation, the use of digital control equip- 
ment, the entire Automatic Factory concept—as a re- 
search program. 

2. Introduce digital data recording, monitoring and com- 
puting equipment into the manufacturing process as 
a means of acquiring basic statistical data in order to 
evaluate and learn. 

3. Place the digital equipment in the feedback control 
loop as soon as feasible for a more completely auto- 
matic system. 

These three steps, if carried out competently, will lead 

you towards the Automatic Factory 














Modern plant managers rely on instruments for top produc- 
tion with maximum efficiency. So naturally, they scrutinize 


service. 


This article*points out how to select, train, and or- 


ganize an instrument department to supply the service that 
management justly expects. 


Instrument Department 


Organization in Processing Plants 


RESPONSIBILITY TO MANAGEMENT 


THE ULTIMATE RESPONSIBILITY of the Instrument 
Department to its management is properly operating in- 
strument equipment, which means efficient maintenance. 
Four basic types of instruments are involved in the aver- 
age processing plant. 


1. Mechanical measuring and controlling equipment such 
as float-type liquid-level controllers, mercury- and bellows- 
type differential-pressure measuring instruments, indicat- 
ing and recording, thermometers and pressure gages, posi- 
tive-displacement flow meters for liquids and gases, and 
various control valves. 


2. Electro-mechanical measuring and controlling equip- 
ment including self-balancing indicating and recording po- 
tentiometers, Wheatstone-bridge instruments, program 
timers, impulse telemeters, and motion transmitters. 


*Based on a presentation at the 5th Annual Instrumentation Conference, 
Louisiana Polytechnical Institute, Ruston, Louisiana, November 12, 1956. 
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3. Pneumatic transmitting and control systems for pres- 
sure, temperature, flow, differential-pressure, liquid-level, 
weight, density, motion and speed. Pneumatic systems can 
include every mode of control from simple proportional to 
complex cascade, made up of controllers with proportional, 
reset, and derivative action or combinations of the three. 


4. Electronic measuring and control systems of the con- 
ventional type for measuring and controlling such variables 
as pressure, temperature, flow, differential-pressure, liquid- 
level and speed. Also, more complex types might include 
liquid and gas infrared analyzers, refractometers, mass 
spectrometers, and thermo-conductivity and paramagnetic 
analyzers. Also finding wide acceptance in processing in- 
dustries are electro-magnetic flow meters, supersonic flow 
meters, turbine-type flow meters, vibrating-reed and rotat- 
ing-vane viscosity meters, and improved methods for pH 
measurements. 

While this breakdown doesn’t cover all instruments likely 
to be encountered in industrial processing plants, it does 
show the responsibilities placed on the service and main- 
tenance section of an instrument department by process 
plant managers. Management has every right to expect and 
demand that services to such equipment be rendered by 
qualified personnel and in an organized manner. 


Figure 1. Organization of instrument department for small 
plants employing 6 to 12 instrument technicians. (Solid lines 
show lines of authority; dashed lines show consultation.) 
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CONSULTING SERVICE FOR OTHER DEPARTMENTS 


Chemical Engineering 

Besides maintaining process control equipment, an in- 
strument department must provide a consulting service 
for other departments within the plant. For example, in 
chemical, petro-chemical, and petroleum-refining plants, the 
chemical engineering group must depend upon accurate 
measurement and control of process variables to properly 
evaluate results obtained by chemical reactions. 

About 1945, some colleges began instructing chemical 
engineering students in instrumentation and process-control 
engineering. Such instructions are not intended to make 
an expert process-control engineer out of each graduate, 
but rather to point out the problems of controlling complex 
processes and better qualify graduates for presenting their 
problems to professional process-control engineers. Thus, 
it is the duty of instrument departments to provide the 
chemical engineering group with a consulting service, 
usually in the form of application engineering. This means 
the instrument department must furnish a qualified engi- 
neer to work with the chemical engineers in selecting 
process measuring and controlling equipment. Or, the 
chemical engineers may require an instrument department 
member to sit in on meetings during preliminary discus- 
sions of anticipated projects to prepare a cost estimate of 
the control system. In large plants the chemical engineer- 
ing group usually will require such instrument-department 
service several times each week. (See dashed lines Figures 
1 through 3.) 


Process Engineering 

The process-engineering group, so necessary to efficient 
operation of industrial plants, would have difficulty doing 
its duties without help from an instrument department. 
For in their search for better operations, they may have to 
rearrange the control system on a production unit. Usually 
the instrument department is called in after the process- 
engineering group has determined the feasibility of making 
such changes. Then it becomes a joint project which may 
involve several plant departments before completion. 
Another valuable service is supplying to the process en- 
gineers accurate test instruments such as portable poten- 
tiometers, a-c and d-c bridges, pH meters, flow meters, 
pressure gauges, analyzers, etc., for investigating chemical 
reactions and material balances. 


Technical Service Group 
The principal duty of a technical service group is to 
assist company customers in using company products. This 
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might include making recommendations for measurement 
and control of customer’s processes in which the company’s 
product is used. Unless a technical service group has so 
large a volume of instrument work as to warrant its own 
process control engineer, the instrument department would 
be called on to submit proposals and recommendations on 
customer requests. It is not unusual for a technical service 
group of a large processing plant to request its instrument 
department to supply supervisory personnel to customers 
to assist them in making installations of control systems. 


Production Department 

The production department is responsible for maintaining 
top efficiency. To do this they must know what is going 
on in the processing system, information provided by ac- 
curate measuring instruments for flow, pressure, tempera- 
ture, gravity, pH, and others which indicate the ‘state of the 
process. Therefore, the instrument department is valuable 
to the production department because: 


Figure 3. Highly specialized instrument department struc- 
ture recommended for large paints employing 25 to 100 or 
more instrument personnel. 
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1. It supplies highly-skilled, technically-trained person- 
nel to service and maintain process control systems. 
2. Its knowledge of instrumentation and process control 


qualifies it as a valuable consultant. 
3. It. is best qualified to conduct process control research. 


Process Research Group 


The process-engineering and process-research groups in 
industrial plants have duties somewhat related, but distinct 
enough to be placed in different categories. The engineer- 
ing group works with production and operation problems, 
whereas the process research group (in a chemical com- 
pany) works with the chemistry of the process, or separa- 
tion and purification, as in a petroleum plant. The process 
research group must rely on the instrument department 
for selecting instruments needed in their work. The instru- 
ment department should select instruments that are 
standards with the production plant, thereby reducing spare 
parts stock. 

Besides selecting instruments for the research group, the 
instrument department helps make the installation in ac- 
eord with sound engineering practice. During the develop- 
ment of a process, the instrument department can gain 
information that will be valuable when the process is scaled 
up from pilot-plant to production size. This one factor jus- 
tifies and should encourage closer cooperation between the 
research and instrument departments whenever a process 
development or improvement is undertaken. 


DUTIES OF PROCESS CONTROL ENGINEERS 


Design Control Systems 

About 1940, the process control engineer began to be 
recognized as an important addition to the engineering pro- 
fession. Until then he was usually assigned to the electri- 
cal engineering group and supervised by someone with lit- 
tle or no training in process control. Naturally, this made 
it difficult for the process control engineer to advance his 
ideas beyond his supervisor, whose limited control knowl- 
edge usually prevented his seeing the value or necessity of 
passing the control engineer’s problems to higher authori- 
ties. However, the war did much to correct this situation 
by creating a demand for products with specifications so 
exacting that process control systems became one of the 
most important items in a plant’s design. This presented 
the process control engineer an opportunity to emerge from 
his obscure position and take his place alongside ether pro- 
fessional engineers. This he did in an adMmirable way; he 
can point with pride to high-octane gasoline production, to 
Oak Ridge, and to many other processes as proof that he 
is qualified and capable. He designed systems that control 
even complex processes so closely as to produce products 
that meet specifications with a minimum labor cost. 


Select Measuring and Control Equipment 


The field of process control engineering is a specialized 
branch of engineering, and it must be so considered by 
management. The profession has advanced from the field 
of art and has become well established in the field of 
science. An instrument department control engineer has 
the undivided responsibility of designing a process control 
system for any processing plant that his employer wishes to 
build. When responsibilities are assigned to a person, he 
must also be given authority to make decisions necessary to 
discharge those duties. Therefore, considering the effect 
his wor: have on plant economics, it is obvious that 
no one ' qualified in the field of process control engineer- 
ing shou:. be permitted to dictate to him the type of equip- 
ment or methods to use in controlling a process. 


Train Maintenance Personnel 


Since the process control engineer is best qualified, he 
should supervise any educational program involving instru- 
mentation and control engineering. Such programs will re- 
quire the cooperation of production and maintenance de- 
partments, because a portion of the training must be con- 
ducted in the instrument maintenance department. 
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Also usually placed under the supervision of the contro} 
engineer, is the instrument personnel assigned to new-plant 
start-ups. The process control engineer will usually want 
the instrument maintenance people, who will help with the 
plant start-up, assigned to him for several months before 
completion date so that he can let them follow construction 
and educate them in system operation and maintenance, 


Maintain Book of Standards 


Any modern engineering department’s book of standards 
should include an instrument department section, prepared 
by a qualified process control engineer, responsible for al] 
revisions and additions. To prepare and keep revised a 
set of standards for process control engineering requires a 
great deal of work. If the instrument department is large, 
the head control engineer may find it necessary to assign 
the work to some member of his staff who can devote most 
of his time to it. However, the head control engineer 
should review and approve each addition or revision. A 
book of standards must be up to date in every respect. To 
keep it this way involves many departments other than the 
one for which it was prepared, such as the corrosion pre- 
vention department, the mechanical engineering group, re- 
garding seals and gaskets, and the research department for 
such information as process analyses, frequency-of-response 
test data, and control improve_nents for critical processes, 
A function of the instrument-research department is 
evaluating new process control equipment as soon as it 
appears on the market, and advising the process-control 
engineering group of its findings which are included in the 
book of standards as approved. 

No book of standards should be considered complete with- 
out pictorial drawings of standard installation methods for 
measuring and controlling equipment and a section for cost 
estimating of process control systems. The pictorial draw- 
ings should be on 81%” x 11” sheets which can be trans- 
ferred to larger drawings by blueprinting. Standard draw- 
ings should be complete in every detail. For instance: a 
drawing for a flush-mounted indicating pressure gauge 
should show the proper method for installing the gauge 
with its cut-off and test valves. When such a drawing is to 
be used for an installation, a sepia would be made from it; 
on the sepia each fitting and valve would be identified by 
giving the manufacturer’s type or model number. Then 
the sepia would be blueprinted on a large-size drawing 
which would be sent out to the construction department. 
As many as five 8%” x 11” drawings can be printed on a 
single 36” x 24” sheet, thus keeping all construction draw- 
ings the same size. 

The cost-estimating section of the book of standards re 
quires much research and careful keeping of construction 
cost records, including cataloging all articles published on 
instrument cost-estimating. The most reliable information, 
however, will come from keeping records of installation 
costs in the engineer’s own organization, due to his per- 
sonal contact with the field work, and to his evaluation of 
various methods of construction. With this type of in- 
formation, estimates should be within plus or minus 10% 
of the true cost. 


Improving Controls on Existing Installations 


Instrument departments will often be asked to evaluate 
a process control system from an economic point of view. 
This investigation usually will be made to determine if 
process economics can be improved by revamping an obso- 
lete control system. This gives the control engineer an 
ideal chance to prove his value to the operating depart- 
ment; there is no better way of proving it than by helping 
them with their economics. After thorough study of the 
process and its operation, the control engineer will write 
a complete report outlining his findings and recommenda- 
tions, including suggestions for improving operating and 
maintenance techniques. Remember, the investigation is 
no better than the report. Therefore, it should be concise, 
with sketches, photographs or drawings to improve its 
clearness. A process control engineer must be able to write 
good reports, because much of his work is in this category. 
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PERSONNEL 


Selecting Personnel for Instrument Work 


Maintenance. The application form submitted by expe- 
rienced instrument workers, when carefully analyzed, re- 
yeals to the supervisor much more than appears on the 
form. For instance, if the applicant has changed companies 
several times, and each change resulted in an advancement 
in salary and/or position, one could suppose that he is 
aggressive and has an objective personality. But if the ap- 
plicant received approximately the same salary and did not 
advance with each change, his personality could be abjec- 
tive—less desirable for instrument-maintenance personnel. 
Selecting from untrained personnel is difficult and can 
result in a waste of money if the wrong person is chosen. 
The difficulty is that the application form gives little in- 
formation in assessing the applicant’s personality. 
Untrained personnel can be separated into two classes: 
first, those who have been employed in some other work; 
second, young men who have recently finished school. In 
either case, several thousand dollars must be spent before 
the employee will be able to produce more than he is cost- 
ing. So it is the duty of the supervisor who selects un- 
trained personnel to consider carefully every characteristic 
of an applicant before recommending his employment. 
Those applicants in the objective class are preferred over 
those in the abjective class. While there is no fool-proof 
method for classifying applicants, various tests and exami- 
nations can make a reasonable separation. 
Process. Control Engineer. Selecting process control en- 
gineers should be done by someone who is thoroughly 
familiar with that profession. The application form and 
personal interviews should seek certain characteristics, 
such as: 


1. Ability to get along with people. 


2. Good listener as well as a good talker. 


3. Mild mannered and persuasive. 
4. Good at details. 

5. Unprejudiced thinking. 

6. Accepts just criticism. 


a 


Follows instructions. 
8. Good conduct. 
9. Zeal for self-education. 


10. Upholds his profession without arrogance. 


These characteristics are not difficult to identify if the 
interviewer is alert, because through conversation, basic 
personality characteristics are revealed. 


Training Personnel for Instrument Work 


Due to the complexity of instrumentation, processing 
plants are forced to maintain training programs for in- 
strument technicians and engineers. Most of these consist 
of on-the-job training, supplemented by training classes, 
plus ISA or ICS courses in instrumentation. In any pro- 
gram, fundamental principles of physics and mathematics 
must be included, either by night classes conducted by 
company personnel, or by trade schools or colleges. The 
cost of company-sponsored training courses will usually be 
less than will dependence on instrument manufacturers for 
training of instrument maintenance personnel, and a bet- 
ter balanced program is possible because of the wide selec- 
tion of instruments available for training. 


To develop a process control engineer requires more 
time and effort than most phases of engineering, since there 
is little formal education for the control engineer. A per- 
son wishing to become one must take his formal education 
in some branch of engineering such as electrical, chemical 
or mechanical. Then come years of self-training by actual 
work with instrumentation and control. Thus, no matter 
what form of engineering education a man might have, it 
is almost impossible to qualify as a good process control 
engineer without several years of practical experience. 
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A good program for gaining necessary experience: first, 
spend some time in instrument research and development; 
second, instrument design; third, industrial instrument- 
maintenance experience for a minimum of two years. 
During this period, the process control engineer will study 
failure of instruments and controls and how processes be- 
have under normal and abnormal conditions, and how 
errors committed by the control engineers affect the main- 
tenance department and the economics of the process. He 
will also have learned a lot of things not to do, such as 
brands of instruments not to specify and how not to engi- 
neer process control systems. 

As a final step, the trainee should spend one year on the 
drafting board doing instrument drawings. During this 
period, some time should be spent as a field consultant to 
the construction department where the prints made by the 
trainee are used for installing process control systems. 

After a person has been trained thus, he can be classed as 
a qualified process control engineer. The above outline is 
an ideal system for training a control engineer, but it 
should not be considered the only practical method. How- 
ever, only two periods could be eliminated without seriously 
handicapping the control engineer; the instrument research 
and development and the instrument designing. The rest 
of the outline should be used in some form, for best results, 
followed in the order given. 


Labor Relations 


The economics of industrial plants vitally affect manage- 
ment and labor relations. Thus it is important for each 
plant department to maintain its personnel and conduct its 
affairs so that cooperation between labor and management 
is assured. The difference between a restless, contentious 
instrument personnel and a satisfied, efficient one may be 
the neglect of the instrument supervisor to follow the in- 
structions of the greatest teacher ever known. Our Lord’s 
instruction to man according to St. Matthew was, “There- 
fore all things whatsoever you would that men should do 
to you, do ye even so to them; for this is the law and the 
prophets.” 

A few simple rules followed by a supervisor will easily 
result in an efficient department: 


—be open and above board in all dealings with depart- 
ment employees; 


—keep department informed regarding company plans 
and policies; 


—allow each employee all the freedom company rules 
will permit; 


—refrain from discussing one employee's faults and 
habits with other employees; 


—express your sympathy to employees in case of sick- 
ness or death in their families; 


—prevent any informal organization from springing 


up within the department; 


—keep in close touch with all employees and show a 
willingness to assist them in their personal troubles: 


—refrain from developing social ties with any em- 
ployee, but rather let it be as a departmental group: 


—always conduct yourself as a gentleman in the 
presence of your employees; 


—never drink intoxicating liquors or gamble with em- 
ployees. 


An instrument department supervisor is obligated to his 
company to maintain an efficient personnel in his depart- 
ment; and by a little careful, sober thinking, he can meet 
this obligation in a way that will bring compliments from 
management to him and his department. 
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A Report by ISA Subcommittee on Optical Methods of Analysis* 





New Developments 


in Continuous Chemical 


Analysis by Optical Methods 


IN THE FIELD OF CONTINUOUS CHEMICAL analysis 
and process control it has become increasingly apparent 
that some of the most powerful methods of analysis are 
those involving optical techniques. Instruments employing 
uptical methods include infrared and ultraviolet analyzers, 
colorimeters and refractometers. Infrared analyzers of 
both the non-dispersive and dispersive type are now widely 
used in industry, and many articles describing these have 
appeared in the literature™. For this reason infrared 
analyzers are not discussed in this report. In addition to 
the development and application of infrared analyzers there 
has been a great deal of activity in the fields of continuous 
refractometry and photometric analysis in the ultraviolet, 
visible and near infrared. Although the refractometers and 
photoelectric analyzers are not as specific, or free from in- 
interference, as infrared analyzers, they are capable of han- 
dling some analyses that are impossible by other means. In 
many cases they provide higher sensitivity. Several manu- 
facturers have recently announced photoelectric analyzers 
and refractometers that are capable of a variety of auto- 
matic continuous chemical analyses. Recent developments 
in interference type filters for the infrared have stimulated 
development of infrared filter photometers, and several lab- 
oratories and manufacturers have made significant progress 
in this field. 


Refractometers 


New refractometers are intended primarily for the analy- 
sis of liquid mixtures. They are applicable to any mixture 
whose refractive index is a single-valued function of the 


1A review of non-dispersive infrared analyzers and their applications has 
been given recently by Priestly and Skarstrom, Ind. and Eng. Chem., 48, 
No. |, January 1956, p IIIA. 


*ISA Subcommittee on Optical Methods of Analysis 
e@ V. N. Smith, Chairman 
Shell Development Co., Emeryville, Calif. 


@ L. G. Glasser 
E. I. du Dont de Nemours & Co., Wilmington, Del. 


e E. H. Woodhull 
Perkin-Elmer Corp., Norwalk, Conn. 


| Sem is a subcommittee of the ISA National Analysis 


tation Committee; T. C. Wherry, Chairman, 
Phillips Petroleum Co., Bartlesville, Oklahoma. 
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composition; this includes nearly all simple binary systems, 
In refractive index measurements, the temperature control 
has always been a major problem. The designs of new in 


ee ~ 


struments indicate that this problem was recognized, and © 


precautions were taken to minimize the temperature effect, 
Each of the instruments employs a sample cell through 


ar 


which a light beam is transmitted. The beam is refracted © 
through an angle whose size depends on the refractive in ~ 
dex difference between the sample and a standard which ' 


constitutes a part of the cell. The angle of refraction is 
measured with a photoelectric pickup. 

The applicability of a refractometer to the analysis of 
liquids is usually determined empirically. Samples of 
known chemical composition are passed through the instru 


a 


ment, and a calibration curve of composition vs. refractom — 


*"e-* sys ranges and nominal] vak 
commodated by the various 
instruments, and some em will provide any range down 


to An = 0.0004 atany. «inal value. 
The minimum detectable index difference for sustained 


eter reading is plotted. 
ues of refractive index «° 


periods of operation is 1/100 of the range or 0.000,004 units © 


of refractive index for the best of the new instruments, 


In the most precise instruments sensitivity is limited to — 


this value mainly by mechanical deformation of the in 
strument caused by changes in ambient and sample tem- 


perature. 


Sudden, large variations of the sample temperature may — 


cause spurious refractive index readings. These effects 
are minimized by arranging the sample cell and the sample 
pipes in such a way that the sample and standard will rap 
idly approach the same temperature. The sample flows 


continuously and cannot be retained while temperature — 
equilibrium is awaited, hence wide excursions of the tem — 


perature of the sample entering the refractometer should 


be avoided. 
A wide variety of types of chemical mixtures can be 


analyzed by refractometers. Almost any samples for which / 


laboratory refractometers are useful can be handled on 4 
continuous basis by the process refractometers. Typical 
applications for which process monitoring or controlling re 
fractometers have been used include the following: 

Separation processes: fractionations or distillations 

Scrubbers and extractions 

Blending operations 

Solids or salt content of solutions 

Hydrogenation processes 

Purity measurement. 
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Such operations are encountered in the chemical, petro- 
jeum and food industries. They include such analyses as: 
Nitric acid in water Ethanol in water 
Water in acetone Styrene in ethylbenzene 
O-xylene in mixed isomers Cyclohexane in n-hexane 
Liquid butadiene purity 


Commercially available process monitoring refractome- 
ters are listed in the table below. Several of the instru- 
ments are available in a variety of forms, but in each case 
the price given is for the simplest basic instrument, except 
the Bausch & Lomb instrument, which includes recorder. 
The list is not necessarily complete, and sensitivities and 
prices are approximate only. 


Approx. Min. Price 
Range *n Basic Instrument 


Manufacturers 
Barnes Engineering Co. ....................0.0008 $5,950 
Bausch & Lomb Optical Co. ............0.0020 7,000 
Consolidated Electrodynamics 
CORP. -..--------------0----02eeeeereeeneneees vebonigae 0.0012 5,500 
MEECO—Manufacturer’s 
2,125 


Engineering & Equipment Corp. 0.0004 


The Bausch & Lomb instrument records the absolute re- 
fractive index of the sample, while the other instruments 
record the difference in refractive index between the sam- 
ple and a reference liquid. In the Bausch & Lomb instru- 
ment compensation for effects of sample temperature varia- 
tion is afforded in part by glass prisms. Since this affords 
imperfect compensation, close control of sample tempera- 
ture must be provided by the customer. The Barnes and 
Consolidated instruments are Class I, Group D explosion- 
proof; the Bausch & Lomb instrument is nominally explo- 
sionproof; and the MEECO instrument in a gasketed case 
is explosion-resistant, being equipped with pipe fittings for 
an inert-gas purge. The Consolidated instrument is suit- 
able for mounting in exposed outdoor locations; the others 
require weather protection. A cubicle-mounted version of 
the MEECO instrument is available for use in exposed lo- 
eations (Figure 1), and a panel-mounted version also is 
available. The Consolidated instrument was developed 
and used extensively in refinery operations by the Phillips 
Petroleum Company, and the MEECO instrument was de- 
veloped by the du Pont Company and used in many chemi- 
<al operations. 


Photoelectric Analyzers 


Photoelectric analyzers are intended for the analysis of 
mixtures either of gases or of liquids. They are applicable 
to any solution whose light absorption at a single wave 
length or band of wave lengths is a single-valued function 
of the composition, or of the concentration of the desired 
component. In many cases ultraviolet analyzers are more 
sensitive than infrared analyzers and refractometers partly 
because stronger absorption bands are found in the ultra- 
violet spectrum than in the infrared. 


The available process monitoring photoelectric analyzers 
all employ a source with optical filters to provide the de- 
sired wave length of radiation, an absorption cell contain- 
ing the flowing sample through which the radiation is 
passed, and a photoelectric circuit which detects the pro- 
portion of light absorbed by the sample. The more sensi- 
tive and stable instruments employ double-beam operation 
in order to avoid spurious readings owing to intensity fluc- 
tuations of the source and fouling of the optics of the in- 
strument and windows of the sample cell. 


Applicability of the instrument can be determined either 
empirically or by calculation from available spectrophoto- 
metric curves. Results by the calculation procedure are 
accurate and easily obtained only when strictly monochro- 
matic radiation is employed in the analyzer. 


The minimum detectable change in absorbance with any 
of the instruments is very small, 0.0002 (e.g., 100.00 — 
99.95% transmittance). Sensitivity is limited mainly by the 
interference of other components of the sample and by 
other sampling difficulties. Variations of the pressure and 
temperature of gas samples effect the readings of gas 
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Differential refractometer with sampling system 
(MEECO). a cubicle for outdoor use in exposed location, 


Figure 1. 


analyzers, because they alter the gas density without chang- 
ing its percentage composition. 

Photoelectric analyzers have been used for a w‘der range 
of applications than process refractometers. They can be 
used for process monitoring or control on any samples that 
absorb photoelectrically detectable radiation. Near-in- 
frared, visible or ultraviolet wave lengths can be used. 
The infrared applications (0.7 — 1.1 uw.) are mostly analyses 
of gross concentrations in liquid samples. Visible light 
applications include color detection such as: 


dye color of gasoline 
discoloration in clear solvents 
turbidity of water and solvents 
concentration or strength of slurries, paints 
smokes or other particle suspensions 
gas analysis—chlorine, bromine, iodine, nitrogen 
dioxide 
Ultraviolet applications are multitudinous and include 
most of the above types of analyses. Representative ultra- 
violet applications also include analysis for: 


aromatic hydrocarbons or heterocyclic compounds in 
water, air, alcohols, esters, ethers, 
aliphatic hydrocarbons or other non- 
absorbing materials. 

ketones or naphthalene derivatives in any of the 
above materials, including aromatic 
hydrocarbons 


hydrogen sulfide carbonyls 
sulfur dioxide ozone 
carbon disulfide mercury 


Commercially available automatic photoelectric analyz- 
ers are listed below. 


Aggrouinnete Price for 


Manufacturers and Type asic Instrument 


Applied Physics Corp. 
UV analyzer 
Beckman flow colorimeter 
Beckman Mod. DR 
spectrophotometer 
Consolidated-Phillips 
UV analyzer 
Hallikainen ultraviolet 
colorimeter 
Kaye spectrostat 
MEECO photoelectric 
analyzer 








$3,500 (with recorder) 
1,500 (without recorder ) 


3,000 (with recorder) 
8,500 (without recorder) 


800 (without recorder) 
Price not available 


2,500 (without recorder) 
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Figure 2. Ultraviolet colorimeter, external view showing 
controls and connections; electrical connections for power 
and recorder top left, and sample cell flow connections rear 
top of case, (Hallikainen). 


The Beckman Model DR spectrophotometer is not strictly 
a process monitor because it is a single-beam instrument 
which requires considerable operator attention. Since it 
includes a complete quartz monochromator, it is versatile, 
particularly for semiworks and research operations in the 
hands of a competent engineer. 

The Consolidated-Phillips analyzer was developed by the 
Phillips Petroleum Company for the analysis of butadiene 
in hydrocarbon streams. This double-beam instrument in 
an explosionproof case will be duplicated on a custom basis 
by Consolidated for other applications. 

Only a few applications have been made of the Applied 
Physics analyzer and the Beckman flow colorimeter. The 
Applied Physics analyzer is a versatile double-beam in- 
strument which employs a hydrogen arc and filters to iso- 
late bands of wave lengths. The Beckman instrument 
basically is a single-beam device and to date has been avail- 
able only with a tungsten-lamp source. Thus its utility for 
ultraviolet problems is limited. A new ratio recording ver- 
sion of the Beckman flow colorimeter has been developed 
recently. This instrument should prove useful in color 
measurements where haze or turbidity is a problem. 

The development of the Kaye analyzer has only recently 
been announced. Details on its design are not firm, and no 
performance data have accumulated. 

The Hallikainen ultraviolet colorimeter (Figure 2) is 
available with either a fluorescent or mercury vapor light 
source and employs single-beam operation. The instru- 
ment is useful for applications where either near-visible 
wave lengths or 2537A° mercury line radiation is required 
and where extremely high sensitivity is not needed. In 
addition to the ultraviolet colorimeter, Hallikainen manu- 
factures a variety of simple compact analyzers, all avail- 
able in explosionproof housings, with prices starting at 
$360.00 for the simple color alarm. A number of these in- 
expensive color alarms and recorders are in service moni- 
toring such streams as city water supplies, 98% glycerin, 
finished keresene, platformer feed, etc. 

The MEECO photoelectric. analyzer (Figure 3), devel- 
oped in the Engineering Research Laboratory, E.I. du Pont 
de Nemours & Co., is the only instrument on the list that 
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has been extensively used in the chemical industry.  §ey, 
eral forms of the instrument are available for infrared, yj. 
ible or ultraviolet measurements at numerous discrete waye 
lengths and with cells of various lengths down to just 4 
few thousandths of an inch. Available features include 
pipe fittings to provide explosion-resistance through an jp. 
ert-gas purge, panel mounting, multi-point sampling, ang 
automatic standardization. The application of this instrp. 
ment has been reported for solvent fumes in air, solvent 
detection in water, control of a chlorination process, sulfyr 
dioxide analysis on sulfuric acid plants, and many others, 


Interference Type Filters for the Infrared 


Multilayer interference filters, which transmit a narrow 
band at a particular wave length in the visible region of the 
spectrum, have been available for several years. Thege 
filters are often found quite useful in colorimetric analyz 
ers. However, it has been only recently that filters of this 
type have become available for the infrared region of the 
spectrum. Both band pass and long wavelength pass fil 
ters are now commercially available which transmit in 
the region between 1.0 and 4.5 microns. The narrow band 
pass filters, which are most interesting for analytical ap. 
plications, are available with widths down to 5% of the 
peak wavelength (width measured at 50% of peak trans 
mittance). The peak transmittance is 70% of that of the 
uncoated substrate. Filters having any desired peak wave 
length within the specified range may be purchased on spe 
cial order. Manufacturers presently known to be supplying 
infrared interference filters are: 

Bausch & Lomb Optical Company 
Axler Associates, Inc. 
Baird Associates. 

Technical details and characteristics of interference fil 
ters for the infrared have been given in a paper entitled 
“Infrared Transmitting Interference Filters” by C. F. 








Mooney and A. F. Turner presented at the Fort Belvoir | 


Infrared Colloquium, February 10, 1955, Conference on In 
frared Optical Materials, Filters and Films. Filters for 
wavelengths longer than 4.5 microns have been made ex 


perimentally, and a recent paper given by R. G. Greenler | 
at the Spring Meeting at the Optical Society of America in | 


Philadelphia described the characteristics and methods of 
construction of filters for wavelengths from 5 to 20 microns. 
However, practical filters for wavelengths beyond 4.5 mi 
crons are not yet available. 


Infrared Filter Photometers 


The availability of narrow band filters for the infrared 
has led to considerable interest in the development of great- 
ly simplified infrared analyzers or filter photometers. Prob- 
ably the simplest form of infrared filter photometer is that 
described by J. L. Parsons, M. J. Irland and F. R. Bryan in 
the Journal of the Optical Society of America 46, No. 3, 
March 1956, p. 164. This analyzer, which was designed for 
automobile engine exhaust analysis, consists of a hot 
Chromel wire infrared source, sample absorption ceil, it 
terference filter, vacuum thermopile detector and poten 
tiometer measuring circuit. The filter used had peak trans 
mittance at 3.43 microns and a width of 0.15 micron at half 
maximum for measurement of hydrocarbon gases. 

Another somewhat more complex instrument intended 
for water vapor measurement was described by Wood, 
Foskett and Foster at the 1954 ISA Conference in Phila 
delphia (ISA Paper No. 54-36-1). In one version of the de 
vice the infrared chopper consists of alternate segments of 
two interference filters with one filter peaked at 1.37 mi 
crons and the other at 1.24 microns. Water vapor absorp 
tion at 1.37 microns produces an error signal at the de 
tector, which is amplified and adjusts the voltage of the 
tungsten lamp source through a servo motor. As the fila 
ment temperature changes, the ratio of energies emitted at 
the reference and measuring wavelengths also changes until 
the null is re-established. Thus, the lamp voltage is an it 
dication of water vapor concentration. A similar instr 
ment of more general applicability is under development 
by Beckman Instruments and was described in a paper 
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by R. H. Ostergren and K. G. Halvorsen to be presented at 
the ISA Conference in New York this September. Still 
another instrument employing interference filters and us- 





able in the range 0.24 to 2.7 microns has been announced 
py Axler Associates. 

A few of the analyses that should be possible with this 
general type of analyzer using presently available inter- 
ference filters are: 


.37, 1.93 or 


1. water in various liquid streams } 1 
{ 2.7 microns) 


_ water vapor in gas streams 
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3, Hydrocarbons or organic vapors 
in air and other gases (3 micron region) 


4, Carbon dioxide in gas streams (4.27 microns) 


5. Carbon monoxide in gas streams (4.65 microns) 


6. Hydrogen chloride in gas streams (3.4 - 3.6 microns) 


This list will be extended greatly when filters for wave- 
lengths beyond 4.5 microns become available. With suit- 
able analyzer design and long wavelength filters, it may be 
possible in the future to include all or most applications 
now done with non-dispersive infrared analyzers. 


The most important potential advantage of the infrared 
filter photometer is its simplicity relative to the non-dis- 
persive and dispersive infrared analyzers presently in use. 
This simplicity should result in lower first cost and im- 
proved ease of maintenance. Analyzers of the filter pho- 
tometer type, however, are still largely in the developmental 
stage, and it remains to be seen whether the potential sim- 
plicity will be realized in practice. Furthermore, the diffi- 
culties of making practical filters for the longer wave- 
lengths may limit applications to the near infrared for a 
number of years. It is hoped that the wide and increasing 





Figure 3. 


Photoelectric analyser mounted for indoor use on 
a portable panel, ° 


(MEECO) 


interest in infrared analyzers requiring filters in the re- 
gion beyond 4.5 microns will stimulate rapid development 
of such filters by those laboratories engaged in this work. 


‘Seeing-Eye’ Temperature Recorder Guides Continuous Steel Casting 


To check highly critical slab or billit temperatures dur- 
ing continuous casting, radiation pyrometers act as “see- 
ing-eyes” for plant operators at Atlas Steels Ltd., Welland, 
Ontario, Canada. The instruments, furnished by Leeds & 
Northrup Co., act as part of an integrated instrumentation 
system, and record surface temperatures on all four sides 
of the moving slab or billit. These records give the oper- 
ator a continuous check on uniformity and completeness 
of casting during the run. 

The continuous casting machine, designed and construct- 
ed by Koppers Co., Inc., made news over two years ago as 
the first commercial installation for steel casting on this 
continent. Although its principle is simple, successful pro- 
duction for various grades of steel requires precise con- 
trol and near perfect synchronization of such operating 
variables as: molten and solid metal temperatures; molten 
metal levels; machine speed; cooling water temperatures 
and flow rates. 

Automatic recorders are used to guide initial test runs 
and furnish valuable chart records of the key variables. 
For production runs, operators depend almost entirely upon 
their recorders and controls for such successful operation, 
yet the instrumentation represents only about 1% of the 
total equipment costs. 

A variable condition at the start of the casting process, 
temperature in the ladle varies according to the grade be- 
tween 2750 and 2850°F, and is maintained near the desired 
value by a high-velocity burner. When the ladle arrives at 
the machine, the operator checks this temperature with a 
standard L&N immersion thermocouple (TR-1) unit. A 
flow meter measures the water flow rate, and records its 
Value on the same recorder (TR-2). 

Below the spray cooling chamber, four L&N Rayotube 
detecting elements sight on the four sides of the moving 
1800°F. These temperatures are logged on one panel- 
mounted high-speed Speedomax recorder (TR-3). A ta- 
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chometer generator geared to the rotating pinch rolls is 
connected to a recorder (TR-4) and also to a large dial- 
type indicator (T1)—both mounted on the panel board. 





Schematic diagram showing instrumentation of Atlas Steels 
continuous steel casting. 
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“SIMPLIFIED RADIO-FREQUENCY ION 
SOURCE,” S. K Allison and E. Norbeck, 
Jr.; Rev. Sei. fastr., Vol. 27, No. 5, pp 
285-288, May 1956. Design features non- 
fracturing porcelain electron beam “back 
stop” in place of conventional glass pad, 
o-ring thimble pressure seals, and re- 
movable anode probe. Source produces 300 
M* of Ht and 200 M®* of Het. 
*“*NEGATIVE HYDROGEN ION 
SOURCE,” J. A. Weinman, J. J. Cam- 
eron; Rev. Sci. Instr., Vol. 27, No. 5, pp 
288-293, May 1956. Source yields 25 to 
30 M* of H- ions focused on 4%” diam- 
eter spot positive ions are produced 
first, then extracted and accelerated into 
capillary having electron donor gas. r4 
ions resulting from donor action are 
further accelerated and focused by electro- 
static lens. 

“CONVECTION TYPE MANOMETER,” 
J. B. Johnson; Rev. Sci. Instr., Vol. 27, 
No. 5, May 1956, pp 303-305. Principle 
of operation is based on heat convection 
rather than molecular heat conduction. 
Range of operation could be between a 
few mm of Hg to atmosphere or more. 
Response to different gases, ambient tem- 
perature effects, position effects, and time 
constant are discussed. 

“NEW DEVELOPMENTS IN INDUS- 
TRIAL PNEUMATIC AUTOMATION,” 
G. T. Berezovets; Automation and Remote 
Control (USSR), Vol. 17, No. 1, pp 75-94, 
Jan. 1956 A survey article which dis- 
cusses application and design of various 
instruments used in the USSR. Many of 
these are of American manufacture or 
else appear to be closely reminiscent of 
American design styles. 

“AUTOMATIC PROCESS STREAM 
ANALYZERS,” T. C. Wherry; Canadian 
Chem. Processing, Vol. 40, No. 6, pp 115- 
120, June 1956. Review article describes 
“non-selective and selective” techniques of 
stream analysis. Newer techniques dis- 
cussed include microwave absorption, 
nuclear magnetic resonance, chromato- 
graphics, and paramagnetic resonance. 
“WATER PLANT INSTRUMENTA- 
TION,” D. H. Matheson; Canadian Chem. 
Processing, Vol. 40, No. 7, pp 58-66, July 
1956. Many of the required analyses in 
water purification plants can be adapted 
to automatic instrumentation methods. 
The data can reveal short term variations 
in plant operation and are more con- 
sistent than manual determinations. 
“HOW YOUR PATENT IN CONTROL 
IS PROCESSED,” Lloyd E. Slater; Con- 
trol Engng., Vol. 3, No. 8, pp 65-71, Aug. 
1956. Article takes the reader through 
various steps in patent office and intro- 
duees some of the patent office personnel 
who handle these matters. A review of 
current problems is also included. 

“USE TAPS TO COMPENSATE POT 
LOADING ERRORS,” Jack Gilbert ; Con- 
trol Engng., Vol. 3, No. 8, pp 78-82, Aug. 
1956. Author presents details of two-tap, 
four-tap, and five-tap designs for re- 
ducing resistance loading errors. Pro- 
cedure limits loading error to the best 
resolution of a single-turn pot. 

“HERE’S A WAY TO MEASURE PNEU- 
MATIC COMPONENT DYNAMICS,” R. 
P. Bigliano; Control Engng., Vol. 3, No. 
8, pp 72-77, Aug. 1956. Typical bench set- 
ups are given for checking dynamics of 
pneumatic controllers. Pilot relay per- 
formance, nozzle static air consumption, 
proportional and derivative settings, re- 
set settings, and evaluation of interaction 
are among topics given in detail. 
“SELF-REGULATION: THE INHERENT 
BEHAVIOR OF A PROCESS,” W. G. 
Holzbock ; Control Engng., Vol. 3, No. 8, 
pp 83-84, Aug. 1956. Based on analysis 
of single capacity liquid level process, 
article elaborates concept of self-regula- 
tion. A mathematical derivation is also 


included. 

“ANALOG COMPUTERS FOR THE 
ENGINEER,” John M. Carroll; Electron- 
ies, Vol. 29, No. 6, pp 122-129, June 1956. 
A survey article listing types, character- 
istics and application of currently avail- 
able analog computing equipments. Two 
tables included on characteristics of com- 
puters and operational amplifiers. 
“SHIPBOARD TELEMETERING FOR 
TERRIER MISSILES,” William S. Bell 
and Clarence W. Schultz; Electronics, Vol. 
29, No. 6, pp 134-137, June 1956. De- 
scription of f-m/f-m telemetering system 
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which provides magnetic tape recordings 
of internally derived information for fleet 
evaluation of missiles without missile fire 
control systems interference. 
“PULSE CIRCUITS FABRICATE COM- 
PUTER CODE DISK,” Edward M. Jones; 
Electronics, Vol. 29, No. 6, pp 146-149, 
June 1956. Frequency divider, gate, 
counter and wave-shaper circuits control 
optical circle divider to produce 16-bit 
pattern on photosensitive glass disk. Disk 
has pattern accuracy of + 0.0001 inch and 
can be produced in approximately 2 hours. 
Detailed circuit data given. Two references. 
“VIBRATING CAPACITOR CHANGES 
DC TO AC,” J. A. Adler; E’ectronics, 
Vol. 29, No. 6, pp 158-159, June 1956. 
Low-frequency modulator converts DC to 
60 cycle AC. Sinusoidal current through 
drive coil vibrates capacitor plate. Out- 
put waveshape and linearity is good and 
ime lag is low. , 
“BEVATRON MAGNET PULSE-TIMING 
SYSTEM,” Warren C. Struven; Electron- 
ics, Vol. 29, No. 6, pp 160-163, June 1956. 
Description of pulsing system for adjust- 
ing length and repetition rate of 81/3 
kilo-ampere pulse through magnet of 6-2 
Bev bevatron. Synchronizing pulses for 
linear accelerator and miscellaneous trig- 
ger pulses are <—~ by = from 
s oscillator. ree references. 
ig RANSISTOR MODULATOR FOR AIR- 
BORNE RECORDING,” Jay L. Upham, 
Jr., and Abraham J. Dranetz; Electronics, 
Vol. 29, No. 6, pp 166-169, June 1956. 
A differential transformer type transducer 
is fed into transistor network. Phase and 
pulse-time techniques allow recording of 
accelerations up to range of 180 2's and 
500 cps. Detailed schematics are included 
together with photograph of tape drive 
mechanism. : 
“EXPLOSION PROOF, RUGGED &EE- 
FRACTOMETERS,” B. F. Dudenbostel, 
Jr., and William Priestly, Jr.; Ind. 
Engng, Chemistry, Vol. 48, No. 10, pp 
51A-52A, Oct. 1956. Survey of recent 
differential refractometers with emphasis 
on compactness, ——— requirements, 
esolutions, and application. 
“LPG-30 GENERAL PURPOSE DIGITAL 
COMPUTER,” Stanley Frankel and James 
Cass: Instruments & Automation, Vol. 29, 
No. 2, pp 264-270, Feb. 1956. An introduc- 
tion to theory, design, philosophy and pro- 
gramming of a general-purpose digital 
computer. Topics discussed include prac- 
tical criteria for general-purpose com- 
puters, input-output ss a 
ers, and transfer control orders. 
op ASi CIRCUITS USED IN DIGITAL 
AUTOMATION,” Martin L. Klein, Frank 
K. Williams, and Harry C. Morgan; In- 
struments & Automation, Vol. 29, No. 2, 
pp 271-279, Feb. 1956. Excellent article 
on basic circuitry includes amplifiers, 
eathode followers, oscillator, free-running 
multivibrator, flip-flop, univibrator, block- 
ing oscillator, phantastron, gates, squaring 
circuit, clamp, and scalers. Diode and 
coupling is also a 
ical values of circuit components given. 
TyALVE PIPING EFFECTS,” G. F. 
Brockett and W. J. L. Kennedy; Instru- 
ments & Automation, Vol. 29, No. 2, pp 
280-281, Feb. 1956. Authors point up 
effects that adjacent piping has on control 
valve installations. Several manifolding 
schemes are mee and four sets of 
rves are presented. 
“VALVE CAPACITY AND C,,” C. 8. 
eard; Instruments & Automation, Vol. 
os. No. 2, pp 282-284, Feb. 1956. Part 
two in a series on control valves. Author 
outlines the “C,” technique and presents 


various formulas for liquid gas and steam 
flow through control valves. A liquid 
viscosity correction is also discussed. 
“INSTRUMENTATION FOR A_ CON- 
TINUOUS STRIP STEEL ANNEALING 
LINE,” A. B. Chamberlin, Jr.; Instru- 
ments & Automation, Vol. 29, No. 2, pp 
285-287, Feb. 1956. Article covers such 
aspects of strip steel instrument practice 
as furnace zone temperature control, strip 
temperature in various zones, control of 
annealing atmospheres, fuel control, and 
safety fuel-failure features. 
“ELECTRONIC CIRCUITRY,” Charles F. 
Kezer and Milton H. Aronson; Instru- 
ments & Automation, Vol. 29, No. 2, pp 
288-289, Feb. 1956. Four more circuits 
in this series include 32-Mc pulsed oscil- 
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lator, self-balancing phase inverter, 
running multivibrator, and voltas 
ulator (VR) tube tester. 

“THE STEEL INDUSTRY HAS > 
FOR MULTIPOINT RECORD "i 
Milnes; Instruments & Automation, j 
29, No. 2, pp 290-291, Feb. 1956. pf 
article on trends in multipoint re 
in steel industry. Topics include 
storage and application to tinning 
strip gaging operations. 
“TRENDS IN PROCESS AUTOMA 
Glenn G. Gallagher and Robert A. 
son; Instruments & Automation (§ 
Vol. 29, No. 2, pp 294-298, Feb. 1956, 
resume of past trends in process Autom, 
tion and a forecast of future deve 
Broad topics include data logging, 
ing controls and end point analysis, 
“EVALUATING SERVO SYSTEM 
FORMANCE,” J. M. Nightingale; 
Design, Vol. 28, pp 106-110, Aug, 
Various methods for determining 
stability and response are considered jy 
this article. Some of the aspects 
are steady state errors, Nyquist plot, tray, 
sient response, and relative damping, 
“SIMPLE INEXPENSIVE DEVICR 
CHECKS G-M TUBE OPERATIONS,” 7 
E. Armstrong ; Nucleonies, Vol. 14, No,{ 
pp 79-80, Aug. 1956. The operation)’ 
characteristics of conventional Geig 
Mueller tubes change continuously during 
their useful lives. For accurate and » 
producible counting, determination g 
threshold voltage, slope and length of 
plateau is necessary. Test instrument & 
subscribed is inexpensive to construct ap 
fully automatic. 

“FAST DIFFERENTIAL ANALYZER’ 
H. A. Lamonds; Nucleonics, Vol. 14, i 
8, pp 86-89, Aug. 1956. The single chy 
nel pulse-height analyzer described has (j 
microsecond resolving time and avoids m 
of delaying-stretching techniques. Tim 
coincidence of the pulses from the tm 
discriminators is obtained by means ¢ 
feedback technique. 
“POLARIZED BEAM INTERFEROM 
ETER,” B. F. Blaisse; Jour. Optical Se 
America, Vol. 46, No. 11, pp 950-952, Noy, 
1956. Description of instrument in whid 
the two interfering light beams follow th 
same geometrical path; they differ in & 
rection of polarization. 
“PHOTOELECTRIC METHOD FOR TH 
MEASUREMENT OF THE POLARIZA 
TION OF THE FLUORESCENCE 0 
SOLUTIONS,” G. Weber; Jour. Optical 
Soc. America, Vol. 46, No. 11, pp 962-97, 
Nov. 1956. Principle of instrument is 
linearly polarized component of fiuore 
cence (vibrating in direction of excitig 
light propagation) is independent of plam 
of, polarization of excitation. Hence, com 
ponent can be utilized as reference signi 
against which fluorescent vibration 
citation component can be compared. 
“CALCULATOR FOR THIN FI 
MEASUREMENTS,” W. A. Feibelman; 
Jour. Optical Soc. America, Vol. 46, No 
1l, pp 994-995, Nov. 1956. Design ant 
operation is given for calculator whid 
determines film thickness measured 
multiple beam interferometer.  Actul 
photograph of calculator dial layout # 
included. 

“FINE MEASUREMENTS,” J. R. Adams; 





PE 


Jour. Sci. Instr. (London), Vol. 33, Ne 
10, pp 369-375, Oct. 1956. Author com 
siders the limitations of existing legd 


standards of linear measurement. Me 
tioned also is growing use of Mercury 
198 as source of true monochromatic light 
Typical instruments are discussed {@ 
measurements in the low micro-inch ® 
gions. Four references. 

“A RADIOACTIVE IONIZATION GAG 
AND ITS APPLICATION TO THE 
MEASUREMENT OF LATENT HEAT OF 
VAPORIZATION,” J. H. Beynon and & 
R. Nicholson; Jour. Sci. Instr. (London), 
Vol. 33, No. 10, pp 376-380, Oct. 1956 
Description of radioactive ion gage us 
ful in pressure range from 10 mm Hf 
down to 10-5 mm Hg. 

“A MINIATURE EIGHT - CHANNEL 
PRESSURE RECORDER,” H. M. Nelsot 
and G. A. Parker; Jour Sci. Instr. (Lor 
don), Vol. 33, No. 10, pp 383-385, Oc 
1956. A _ stylus-on-celluloid type of ™ 
corder having eight channels. Applic 
tion is free-flight model work. Ranges of 
pressure units can be 0-10, 0-20, and 
psi. Normal use accuracy is app 
mately plus or minus 1% of ful 
deflection. 

“THE APPLICATION OF PNEUMATIC 
GAGING TO HIGH PRECISION LI : 
MEASUREMENT,” J. C. Evans and L 
Morgan; Jour. Sci. Instr. (London), Vo 
33, No. 10, pp 388-390, Oct. 1956. 
plication of pneumatic gaging to Di 
measurement of thickness variations # 
cube used for mercury density determ 
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ised in our 
Issue, the ISA 
rnal herewith brings 
full details on two of 
e six award-winning 
entries in the “New Ideas 
in Instrumentation” con- 
st held at the 1 1th An- 
nual ISA _ Instrumenta- 
‘tion-Automation Exhib- 
om satel og City, Sep- 
tember . Other win- 
"ning devices to be de- 
oH in the February 
of the Journal. 
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New Ideas in Instrumentation Winners 


Floating Ring Integrator 
Stanley V. Preskitt, Optimum Engineering Company 


The floating ring integrator idea, was spawned by the 
necessity to come up with a variable speed mechanism, con- 
trollable from a minute force acting through a small dis- 
tance. 

The integrator consists of a disc, a drum, a ring en- 
circling the drum, and a means of controlling the ring, 
Figure 2. Small forces such as those from standard pres- 
sure and temperature instruments are sufficient to posi- 
tion the yoke. In operation the disc is driven by external 
means capable of supplying necessary power required at 
the output shaft. Motion is imparted by the disc to the 
drum through the ring, which makes only point contact 
with the disc, and is held firmly between the disc and the 
drum by spring loading of the disc. 

With the disc rotating, the ring may be tilted about the 
axis of the drum by tilting the control yoke, as would occur 
when the measured variable changes. The ring will then 
move or roll along the drum on the face of the disc until it 
is aligned under the controlled point of the yoke, and is 
perpendicular to the axis of the drum. This alignment is 
automatic, and the output speed of the drum shaft is di- 
rectly proportional to the ring’s position from the center 
of the disc. 

The specifications for the unit as designed by Optimum 
Engineering Co. are as follows: input speed, 750 rpm 
(Max); output speed is equal to product of input speed, 
ring position, and a factor of 2.830; input torque is 2 inch 
ounces maximum with no load; output torque is 3 inch 
ounces maximum; output rangeability is 100 to 1 (with 
fixed input); control yoke travel is 1 inch; control yoke 
force required is less than .5 grams; and the integrator 
runs in an oil bath. 


Figure 3, (Left). 
Floating- Ball Dead- 
Weight Gage Test- 
er, first-prize win- 
ner in the Process 
Class. Figure 4, 
(Right). Cross Sec- 
tion of Fioating- 
Ball Dead- Weight 
Tester. 





Floating-Ball Dead-Weight Gage Tester 
Robert J. Karr, Wyandotte Chemical Company 


Calibration of differential-pressure measuring devices, 
such as flow meters, is tedious and susceptible to calibra- 
tion errors, particularly when done in the field. To save 
time and increase calibration accuracy, the “Floating-Ball 
Dead-Weight Tester” was developed. 


In operation (Figure 4), the weight of the spherical pis- 
ton is balanced by air pressure applied to its under side, 
forcing the ball to rise. As the ball is lifted, a larger area 
of the nozzle opening is uncovered, causing the pressure 
beneath to attain an equilibrium value. Since the ball 
floats on a film of air, hysteresis is virtually non-existent, 
insuring maximum reproducibility. The pressure needed 
to float the ball equals the total ball weight divided by its 
effective area. Thus, any pressure from about .01 inches 
of water to 30 psi can be attained simply by varying the 
weight of the ball. Testers for pressures from a fraction to 
several inches of water use individual, precision hollow 
balls of proper weight for each calibration point. Higher 
pressures use either a hollow ball or solid balls together 
with calibrated weights suspended from a carrier. The 
tester as now developed, provides a maximum range of 
30 psi. 

For field use, a multiple unit, provided in a carrying case, 
is designed so that each unit covers a particular calibration 
range. Calibrationists can quickly switch from one pre- 
set test pressure to another simply by turning a selector 
valve. Since the development of the tester shown in Figure 
3, many refinements have been added, and it is expected 
that the tester will be placed on the market in the near 
future. 
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INSTRUMENT SOCIETY of AMERICA 
STATEMENT OF CONDITION 
Year Ending — October 31, 1956 


It is a pleasure to publish this summary of our Society’s operations 
for the 12 months ending October 31, 1956. The more detailed report 
has been audited by our Certified Accountant. Our addition to previous 
surplus is $48,386.66, making a current total of $149,954.81. Only about 
$18,000 of this amount is reflected in various inventories; the balance 
has been invested in interest-bearing securities and deposits. During 
the last two years we have added more to our surplus than was ac- 
cumulated in the previous eight years. This accomplishment is the 
result of expansion in our income-producing activities and in the 
careful control of expenses. I take the privilege of commending the 
National Office, the Exhibit Management, the 1956 Host Committee, 
the National Committees, the Executive Board, and all other ISA 
Members who, as a team, made 1956 our best year financially as well as 
educationaily. We can now look forward more assuredly to utilizing 
our resources to expand the services of ISA and to obtaining wider 
recognition of our activities. With the ambitious plans of our Industry, 
Technical, Standards and Practices Divisions, and with the assistance 
of the Foundation for Instrumentation Education and Research, 1957 
should be a most rewarding year for Sections, National, and member- 
ship relations. 

Howard W. Hudson, Chairman 
1956 Finance Committee 


ASSETS 
Cash in Banks .............. $ 20,631.82 
ee es ee =) ene . 80,522.19 
Bank Deposit Certificates . 50,000.00 
Inventories of Salable Materials ee Se: 4,544.77 
Furniture and Equipment $ 22,999.29 

Less: Reserve for Depreciation 10,208.84 12,790.45 
Returned Checks .......................... 103.00 
Other Prepaid Expense (Postage) 603.94 


$169,196.17 


TOTAL ASSETS 


LIABILITIES & RESERVE 


Foundation Contributions $ 4,241.36 
Reserve for 1957 Public Relations Program 15,000.00 


TOTAL LIABILITIES & RESERVES $ 19,241.36 


SURPLUS 


Surplus—November 1, 1955 $101,568.15 
Added—November 1, 1955 thru October 31, 1956 48,386.66 


TOTAL SURPLUS — November 1, 1956 149,954.81 
TOTAL LIABILITIES & SURPLUS $169,196.17 


SUMMARY OF INCOME AND EXPENSE 
November 1, 1955 — October 31, 1956 








Income Expense Difference 
Membership ............. $ 37,474.78 $ 47,589.61 (L) $10,114.83 
Exhibit & Conference ...... 311,186.85 219,043.16 (G) 92,143.69 
I Be oc besscceeesons 151,485.60 160,070.97 (L) 8,585.37 


Publications—Except 


ISA Journal $528,807.73 $465,421.07 (L) 10,056.83 








TOTAL .-.. $528,807.73 $465,421.07 (G) $63,386.66 


Less Reserve for Public Relations .... 15,000.00 
Net Added to Surplus $ 48,386.66 
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R. H. Tripp Succeeds | 
Beard as District Vp 





R. H. Tripp 
New District 1 VP 


Ralph H. Tripp, chief of instrume- 
tation at Grumman Aircraft Engineer! 
ing Corp., has succeeded Chester §! 
Beard as District I Vice-President. Mr! 
Beard has moved from the New York! 
area to join General Controls Co., Glen’ 
dale, Calif., as divisional engineer. He! 
was formerly research and develop 
ment engineer at Foster Engineering 
Co., Union, N. J. Mr. Beard will co 
tinue as a member of the National $e! 
ciety, Structure & Planning Committee 

Mr. Tripp is a member of the New 
York Section where he serves as Ab} 
ternate National Delegate. He is als! 
a member of the D-14 Flight Test Sub 
committee. The new District VP holds) 
a BA degree from Drake University. 
and MS and PhD degrees in appliei! 
mathematics from Iowa State College? 


* 





William H. “Mac” Fortney (right), past fit 
vice-president of ISA, presents a gavel # 
Carlos Lopez Garcia, president of the newly 
formed Sociedad Mexicana de Medicen y Cor 
trol (Mexican Instrument Society) during ? 
recent meeting of the group in Monterft) 
Mexico. Mr. Fortney represented ISA at tt 
meeting and was featured speaker. 
officers of the new Society are: Jose 
vice-president; Carlos Duhne, vice- g 
Javier Butzman, treasurer; and Benigno & 
Hoyos, secretary. 
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Officers, Trustees of Foundation for Instrument 
Education, Research Hold First Meeting 


Officers and Trustees of the Founda- 
tion for Instrumentation Education 
and Research met for the first time 
on December 5 in New York City. 
Plans for this Foundation were 
fostered by ISA in an effort to help 
alleviate the wide-spread need for ac- 
ecelerated technical training of engi- 
neers in the instrumentation and auto- 
mation fields. 

The functions of the Foundation are 
largely conceptional and catalytic. In 
general, it will assist in developing in- 
strumentation education and research 
programs for societies, governmental, 
industrial and educational groups at 
all levels. These programs will be im- 
plemented through ISA, individual in- 
dustries and industrial trade associa- 
tions; civic, labor and fraternal or- 
ganizations; educational institutions 
and governmental agencies. 

Plans were discussed for composing 
the Trustees of the Foundation on a 
percentage basis representing the vari- 
ous influences in the instrumentation 
field. After a preliminary pattern 
was agreed upon, the following men 
were elected Members of the Founda- 
tion Corporation and Trustees: 

A. V. Astin, National Bureau of 
Standards; A. O. Beckman, Beckman 


R. A. Bristol, The Fox- 
Loro Co.; H. F. Colvin, Consolidated 
Electrodynamics; R. G. Croft, J. H. 
Whitney Co.; C. B. Jolliffe, RCA Labo- 
ratories; T. R. Jones, Daystrom, Inc.; 
A. F. Sperry, Panellit, Inc.; R. J. Jef- 
fries, Daystrom, Inc.; J. T. Vollbrecht, 
Energy Controls Co.; and R. T. Sheen, 
Milton Roy Co. 

The following men were elected as 
officers of the Foundation: R. A. Bris- 
tol, president; C. B. Jolliffe, vice-presi- 
dent; and R. G. Croft, secretary-treas- 
urer. 

In accordance with By-Laws of the 
Foundation, also adopted at this De- 
cember 5 meeting, the following were 
designated to serve on the Executive 
Committee: R. A. Bristol, chairman, 
C. B. Joliffe, R. G. Croft, and R. J. 
Jeffries. . 

The importance of this Foundation 
was mentioned in testimony at last 
month’s Congressional investigation 
into the economic, sociological and 
technical effects of instrumentation 
and automation. (See “America’s 
Challenge,” pages 2-11, this issue.) 

The next meeting of the Trustees 
and Officers will be held next month at 
St. Petersburg, Fla. 


Instruments; 


ISA National Committee Chairmen Appointed 


Appointments of several national 
committee chairmen have _ recently 
been confirmed and are listed below. 
The ISA Journal will list additional 
appointments as they are made each 
month in an effort to keep the mem- 
bership informed of what’s going on 
at the national level of the Society. 

In the President’s Division, under 
the direction of President Justus T. 
Vollbrecht, the following chairmen 
have been named: Philip A. Sprague, 
Jr., The Hays Corp., Society Structure 
é Planning; A. F. Sperry, Panellit, 
Inc. National Nominating; Hugh F. 
Colvin, Consolidated Electrodynamics 
Corp., President’s Advisory; and A. R. 
Floreen, Leeds & Northrup, Exhibitor's 
Advisory Board. 

Robert T. Sheen will serve as Chair- 
man of Honors and Awards in the Past 
President’s Division. 

A total of five Committee Chairmen 
have been confirmed in the General 
Relations Division headed by Divis- 
ional Vice-President J. Ward Percy. 


They are: A. James Waldron, Catlytic 
Construction Co., Employment; Dr. E. 
J. Serfass, Lehigh University, Hduca- 
tion; N. B. Nichols, Raytheon Mfg. Co., 
Publication Board; M. F. Behar, In- 
struments & Automation, Historical; 
and E. C. Baran, Standard Oil Co. of 
Ohio, Allocations. 


Jack Koch, of Conoflow Corp., has 
been named Chairman of the Finance 
Committee. 


Fred Lennon, President of Crawford 
Fitting Co., has been named General 
Chairman of the Host Committee for 
ISA’s 12th Annual Instriment-Automa- 
tion Conference & Exhibit to be held in 
Cleveland, Sept. 9-13, 1957. Francis 
Hoag, B. F. Goodrich Research Center, 
will serve as Executive Chairman. 

R. J. Jeffries, Daystrom, Inc., J. T. 
Vollbrecht, and R. T. Sheen have been 
named ISA _ representatives on the 
Board of Trustees for the Foundation 
for Instrumentation Education & Re- 
search. 


Four Corners ISA Section Receives Charter 


The Executive Board announced last 
month it has granted a Charter to the 
hew “Four Corners Section” located in 
Farmington, N. M. Officers of the new 
Section are: Walter L. Graham, presi- 
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dent; and Lynn A. Witherspoon, sec- 
retary-treasurer. This charter grant 
lifts ISA’s total of Sections to 87. The 
Albuquerque Section helped the new 
group get its start. 


‘Street Scene’ 





Mills Dean, I11, Chairman of D4 Subcommittee 
on Strain Measurements, spotted this unique 
street sign recently while vacationing in the 
Chicago area, and supplied the Journal photo- 


graph. Mr. Dean, an active {SA member, 
quipped, “! knew ISA was a vast and popular 
organization, but | had no idea the populace 
of Chicago Heights had really taken us into 
their hearts.” 


Medical and Biological 
Division Meets 


Members of ISA’s newly-formed 
Medical & Biological Division met at 
the Sheraton McAlpin Hotel, New York 
City, on November 8. Fourteen mem- 
bers, including Director Arthur E. 
MacNeill, were present. Richard N. 
Pond, National Industry Division Vice- 
President was also present. 


Director MacNeill opened the meet- 
ing and outlined problems confronting 
the field of medical and biological in- 
strumentation, hopes for the future, 
and success that is available through 
sponsorship of ISA. He said ISA 
should provide the group with the de- 
sired outlets for their interest and 
activities. Mr. Pond covered the back- 
ground of ISA and pointed out how it 
can serve the best interests of medical 
and biological instrumentation. He 
also described the integration between 
the technical committee division and 
the standard practices division. 

Among the regular business taken 
up at this meeting were: review of a 
request for an educational clinic to 
be held with the American Heart Assn. 
at their 1957 meeting in Chicago; dis- 
cussion of a means to develop interest 
in medical and biological instrumenta- 
tion at local section level; review of 
the Medical and Biological Committee’s 
history from its formation to the pres- 
ent time; and details of past problems 
when this division was a _ technical 
committee. 


Those present were: A. E. MacNeill, 
Alonzo Parsons, R. K. Erskine, A. Hen- 
ley, W. R. Brewster, Jr., D. A. Holaday, 
W. R. Adams, K. F. Channon, Jr., J. F. 
Zaroslinski, L. C. Rich, O. Morgen- 
stoon, C. D. Janney, S. D. Larks, S. L. 
Case, and R. N. Pond. 
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* OPERATIONS ORGANIZATION -New Ig 


by Herbert S. Kindler, Director of Technical Programs, Instrument Society of America 


The revitalization of ISA’s technical programs is in prog- 
ress. The Society’s technical activities are aimed at stimu- 
lating and better utilizing instrument and control knowl- 
edge. This article will describe the proposed framework 
for achieving these aims and present the reasons behind 
the proposals. 

While the old organizational structure was adequate to 
launch technical activities: it lacked in serving the non- 
participating member; it lacked in satisfying the needs of 
those instrument users interested in only a single indus- 
try; it lacked in inducing creative committee work other 
than the organizing of symposia; and it lacked in accom- 
modating qualified members willing to perform in com- 
mittee activities. Thus, a plan was sought' that would ef- 
ficiently utilize the wealth of knowledge of its members 
and best serve their growing needs. . 


The Plan 

The philosophy of this plan, summarized below, was the 
basis for forming a new Industries Division and revamp- 
ing the Technical Division. 

1. An end product of technical operations must be serv- 
ice to members. 

2. A portion of technical services offered should be 
wholly addressed to specific instrumentation user indus- 
tries. However, channels for exchanging inter-industry 
viewpoints must be maintained. 

8. Teehnical activities should contribute to the general] 
pool of permanent instrument knowledge. 

4. Technical programs should be sufficiently ambitious to 
utilize the resources of all qualified members who wish to 


serve. 


The New Technical Division? 


The Technical Division is relieved of the burden of pro- 
viding programs for individual industries and can devote 
more attention to the general state of instrumentation. The 
Steering Committee and the Committee Chairmen met 
on January 10-11, 1957, to consider possible areas of serv- 
ice including: programs of assistance to ISA Sections; 
preparation of training program syllabuses; publication of 
high-quality conference transactions; publication of instru- 
mentation research, design and application data; etc. 

The Technical Division will still be responsible for the 
Annual Conference programs, which now will have an in- 
tegrated theme; the 1957 theme will be “Systems Engineer- 
ing—The New Approach To Successful Instrumentation.” 

The new Technical Division alignment for tackling the 
grogram of augmented service follows with a brief descrip- 
tion of the newly defined technical scope of each committee. 


The Analysis Instrumentation Committee deals with all concepts of 
measurement and control employing chemical thermal, mechanical, elec- 
trical, and optical methods of analysis. The Data Handling and Com- 
putation Committee deals with the application of computers and data 
handling equipment for data acquisition (including transducers, scan- 
ning, and logging); data processing (including telemetering, data stor- 
age and read-out); information theory; use of digital and analog com- 
puters; and data systems for automation. The Feedback Control Sys- 
tems Committee deals with the application of feedback control theory to 
complete control systems utilizing mathematical techniques to define 
system behavior. The Instrumentation Electronics Committee deals 
with the performance characteristics of electronic equipment (includ- 
ing oscilloscopes, signal generators, amplifiers, servo-motors, trans- 
formers, transistors, etc.) as they apply to instrumentation. The 
Instrument Installation, Operation and Maintenance Committee deals 
with any and all services which can be rendered to the instrument 
technician and the maintenance-man. The Management Committee 
deals with the preparation of programs which will provide automation 
information geared for executive management. The Measurement and 
Control Instrumentation Committee deals with instruments related to 
the measurement and control of the so-called production or process 
variables such as density, flow, level, pressure, temperature, viscosity, 
ete. The Physical and Mechanical Measurement Committee deals 
primarily with concepts related to testing, inspection and gaging in- 
cluding such measurements as dimension, vibration, and strain. 
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The Industries Division® 


The Industries Division was created to serve specif 
areas of instrumentation application. Conference ACtivitig 
will largely be held in the geographical centers of the jp. 
dustry that each serves, as a convenience for attendeg 
This decentralized conference plan of the Industries Diy 
sion will also enable smaller ISA Sections to participate, 
hosts to National Meetings. 

Another objective of the Industries Division is to py 
vide programming assistance to those ISA Sections whe, 





appreciable interest in specific industries exists. Means g 
implementing this objective will be discussed at the } 
dustries Division Directors Meeting on February 4, 1957, 


The organization chart on the opposite page shows thy 
each Industry Division closely parallels the structure ¢ 
the Technical Division, in that each is composed of all ted 
nical committees appropriate to its industry’s needs. Ead 
technical committee in the Industries Division has repp 
sentation on the equivalent committee in the Technical }} 
vision for efficient ‘“cross-fertilization” of viewpoint. Th 
representation is shown with dashed lines on the organ 
zation chart. Note that only one Industry Division, te 
Nuclear, has been shown in its entirety. The Recommendé 
Practices Division, to be renamed “Standards and Practica 
Division,” has been omitted from the chart, and this » 
ticle, because they are currently in a transition state of @ 
ganizing along industry lines. 

Those Industry Divisions already activated follow with 
a brief description of their scope of operation. 


The Aeronautical Industry Division dls with all instrumentatiq 
concepts applied to that industry, and is presently subdivided im 
flight, ground, and missile test instrumentation. The Chemical a 
Petroleum Industry Division is largely concerned with continu 
process instrumentation, including the petro-chemical field. Tk 
Food Industry Division handles the instrumentation of the agronomit 
through to the food processor. The Heating and Air-Conditioniy 
Industry Division deals with instrumentation for the heating, cooling 
and ventilating of residential, commercial and industrial buildig 
The Medical and Biological “Industry” Division deals with the instr 
mentation for medical and biologica! research as well as for diagnosti 
and therapeutic treatment. The Metals and Ceramics Industry Divisia 
includes, with metals, the instrumentation for manufacturing gle 
and stoneware. The Nuclear Industry Division includes both the w 
of conventional instrumentation on nuclear processes and nuclear 
struments for conventional processes. The Paper Industry Divisie 
deals with the challenging instrumentation for the pulp and pape 
industry. The Power Industry Division is largely concerned wit 
combustion control, turbine control, power transmission, etc. Tw 
Transportation _ Industry Division includes instrumentation for lal 
and sea travel including pipelines but excluding aircraft. 


Industry Divisions are also contemplated in these areas: 
instruments manufacture, machinery and equipment mant 
facture, office data processing, rubber and plastics, scientift 
laboratories, and textiles. 


Much is left for future articles concerning the prograilt 
of the Technical and the Industries Divisions, the pe 
sonalities that guide them, and their progress in extending 
the frontiers of instrumentation and control knowledge 
However, please request answers to any ISA questions }} 
letter. Those members interested in committee particip 
tion should write to the appropriate directors, chairma 
or to the author. 


Footnotes 
1. R. T. Sheen, Milton Roy Co., Past ISA President, established the follow 
task force: Chairman, R. N. Pond, Taylor Inst. Co.; N. M. Blair, Panel 
Services Co.; N. Gildersleeve, G. E.; R. J. Jeffries, Daystrom, Inc.; 
Nichols, Raytheon Corp.; and P. A. Sprague, Jr., Hays Corp. 
2. Technical Division Manuals are being reviewed by Tech. Div. V. P. 3 
Johnston, Jr., and Steering Com. Members: Chairman, N. M. Blair; P.% 
Fleming, DuPont; J. J. Kelly, Amer. Cyanamid Co.; P. W. Knaplund, 
H. ©. Roberts, Univ. of Illinois; J. J. Ward, DuPont; and T. C. 
Phillips Petrol. Co. 


3. Industries Division Manuals are being reviewed by Ind. Div. V.P. B. My 


Pond and Ind. Div. Directors: J. B. Cuthbert, U. 8. Steel Corp.; W. 
Gabriel, Convair; N. J. Janisse, Johnston Service Co.; H. H. Johnson, 
Edison Co. N. Y.; A. E. MacNeill, Research Consultant; J. J. Me 
Consol. Electro-Dynamics Corp.; and J. Weil, Dean, Univ. of Fla 
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Twin Cities ISA Section to Hold Annual Symposium 


ISA’s Twin Cities Section has an- 
nounced plans to hold its Second An- 
nual North Central Area Automation 
Symposium at the Hotel Leamington, 
Minneapolis, January 24-25, 1957. 


The session meetings will be divided 
into two groups—application and main- 
tenance. The application session will 
be directed to management and tech- 
nical personnel and will deal with the 
principles and selection of automatic 
control equipment and complete sys- 
tems. The maintenance section will 
be in the form of a realistic mainte- 
nance clinic designed for the instru- 
ment man and mechanic, and will 
cover instrument shop organization 
and training, followed by practical re- 
pair and service demonstrations. 


The technical program for the Sym- 
posium is as follows: 


Thursday morning, Jan. 24, 1957 

Sound color movie: Principles of Automatic 
Control and Automation information films 
Instrument Shop Practice, William Hitt, So- 
cony Mobil Oil 

Maintenance Training Techniques, Roland 
Briggs, Dow Chemical Co. 


Thursday afternoon, Jan. 24, 1957 
Series A—Application 

Introduction to Systems Engineering, 
McGrath, Fluidyne Co. 

Information Handling and Storage, J. L. Hill, 
Remington-Rand Univac 


T. F. 


Series LE—Maintenance 

Potentiometric Type Instruments 

Actual Repairs on a Recorder, C. Johnson, 
Leeds & Northrup Co. 

Serics C—Maintenance 

Filled System Thermometers fan 
Actual Repairs on a Recorder, W. B. Tinlin, 
The Foxboro Co. 


Friday morning, Jan. 25, 1957 

General Concepts of Flow Measurement, G. 
Sayer, Berry Ervin Engr. Co. 

Series A—Application 

Instruments for Flow Applications, R. E. John- 
son, Fischer & Porter Co. 
Applying Displacement 
Buffalo Meter Co. 

Series B—Maintenance 
Repairing Pressure Indicating 
E. L. Ham, U. S. Gage 
Repairing Mercury Orifice Flowmeters, L. Mc- 
Kee, Minneapolis-Honeywell 

Series C—-Maintenance 

Repairing Mercury Orifice Flowmeters, L. Mc- 
Kee, Minneapolis-Honeywell 

Repairing Pressure Indicating Instruments, E. 
L. Ham, U. S. Gage 

Friday afternoon, Jan. 25, 1957 

Series A—-Application 

Selection of Temperature Instruments, L. E. 
Smith, Bristol Co. 

Temperature Control System Design, R. Rey- 
nolds, Taylor Instrument Cos. 

Series B—Maintenance 

Filled System Thermometers 


Meters, W. Carter, 


Instruments, 


Actual Repairs on a Recorder, W. B. Tinlin, 
The Foxboro Co. 

Series C—-Maintenance 

Potentiometric Type Instruments 

Actual Repairs on a Recorder, C. Johnson, 


Leeds & Northrup Co. 


For more information contact J. J. 
Schwab, Fischer & Porter Co., 842 
Raymond Ave., St. Paul 14, Minn. 















New York Section 4 
Conference Progra 


The New York Section will holg 
Annual Mid-Winter Conference at 
Garden City Hotel, Garden City, 
N. Y. on Feb. 7, 1957. The 
Aeronautical Division will sponsor 
one-day meeting. Ss 

Program Chairman Jack Stotg 
arranged for one panel session ip @ 
morning and another in the afte 
The speakers will take up the first 
of each session and the audience 
participate with questions and 
ments for the balance of the p 
Morning Session 

Accuracies Attainable in Measurement 

Airspeed and Altitude, Robert 

and Thomas Harmon, Grumman A’ 


Engineering Corp. 
The Accuracy of Measurements 





with Gyroscope Instruments, 
Jarosch, Sterling Precision Inst 
Ine. 


Accuracy of Temperature Measu 
with Emphasis on Measurement 
of Air Temperature in Flight, 
Secadron, Aero Research, Ine. 
Accuracy of Oscillographic Measure 
ments, Richard Major, Consolidated Elec. 
trodynamics Corp. 


Afternoon Session 
Economic Aspects of Establishing en Av. 
tomatic Data Handling System, H. W. 
Royce, Glenn L. Martin Co. 
Automatic Data Reduction Facility Be- 
ing Activated by Republic, Perry Kate 
lansky, Republic Aviation Corp. 
Advanced Techniques in Utilizing Semi- 
Automatic Oscillograph Record Readers, 
Gerald Ryan. 
Contact Sessions Chairman, 


Ralph H. Tripp, Grumman Aireraf 
Engineering Corp., Bethpage, L. L 
N. Y. 











| ExecDirector’s Diary 





The new year for ISA means a re- 
dedication to our major purpose. Our 
Society is basically an educational in- 
stitution. We provide forums for the 
exchange of ideas and know-how about 
instrumentation and automatic con- 
trols. We provide permanent and cur- 
rent literature of our field through 
various publications. 1957 will yield 
an acceleration by ISA in its educa- 
tional services. 

Two unusual aids towards this pur- 
pose have been launched. The first is 
the organization of Industry Divisions. 
Now other groups, emphasizing the ap- 
plication of the basic measurement, 
testing and control devices to single 
industries, will help expand our meet- 
ings and publications. The first of 
such programs is the Nuclear Division 
Conference to be held in Atlanta, April 
10-12, 1957. Other Industry Divisions 
are planning similar programs to be 
held independent of ‘tthe Annual Con- 
ference. Not only will these programs 
add to the know-how of instrumenta- 
tion, but they will bring Nationally- 
sponsored meetings closer to many of 
our Sections than is now possible with 
the Annual Conference. 

The second aid towards increased 
educational activities is the formation 
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of our Foundation for Instrumentation 
Education and Research. This Foun- 
dation will raise funds to support a 
broad and comprehensive pattern of 
educational programs. Many of these 
programs will be effected through ISA, 
while others will be assigned to vari- 
ous societies, schools, trade associa- 
tions, etc. This focus of attention on 
education for instrumentation will be 
a catalyst for ISA energies, as well as 
the energies of other groups interested 
in our field. There is a dire need for 
greatly expanded educational oppor- 
tunities to attract engineers and tech- 
nicians to a specialization in instru- 
mentation and automatic control, and 
an equal need to provide the training 
and educational opportunities to up- 
grade those already devoted to our 
field. Through ISA’s existing pro- 
grams, through its expansion, and 
through the innovation of new serv- 
ices, 1957 should be a most auspicious 
year for the entire membership. 

A dramatic prelude to the Founda- 
tion’s and ISA’s staging of a campaign 
to enlist general interest and support 
for instrument education was the Con- 
gressional Hearings on Automation 
(see story on pages 2-11). Nation- 
wide attention has again been directed 
toward the necessity for meeting the 
automation age with wider tecknical 
training in the schools, colleges and 
universities, and in the manufacturing 
and using companies. The parts that 
ISA and its Foundation can play have 


been publicly portrayed during th 
hearings. 

With all these influences towart 
more instrumentation education, I$ 
has geared its National Committee 
and National Office to take prompt # 
tion on the plans and programs thi 
have been formulated. Hewever, th 
magnitude of the projects, and th 
challenges which their initiation am 
execution present, require that there® 
many more ISA “wheel-horses” for th 
work ahead. Our new Industry D 
visions need more members to ma 
the various Committees. Our Section 
will need more members to serve 
the local Program Committees to assif 
in organizing clinics, symposia, ail 
other training facilities. 

It may be trite to say “service ist 
two-way street.” None-the-less, 
is no truer truism. ISA will 
more educational services in 
proportional to the increase in se 
rendered by our members on Nation 
and Sectional Committees. I am 
this wish is shared by every § 
President and Committee Chair 
and by our National Officers and Chal 
men. You can make 1957 a 
happy year by volunteering to 
in your Section and in your Natio 


Society. 
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Central Illinois Members Complete 
Instrument Training Courses 


Twenty-four members of the Central Illinois Section from 
the Peoria area received certificates of completion for a 
course entitled “Advanced Principles of Instrumentation 
and Control” on December 3, 1956. On the following night, 


December 4, an additional 15 men received similar cer- 


tificates for a course on “Basic Physics of Instruments.” 
The courses were sponsored by the University of Illinois 
Extension Division and were organized by the Section’s 
Education Committee. 
With the graduation of these two groups, it boosts the 
number of men that have completed the Section’s various 
organized courses to 81. The Section reported that it 


Chicago Section Schedules Meetings 
on Computer Operation and Control 


The Chicago Section has come up with a novel and in- 
teresting approach in the scheduling of regular monthly 
meetings. The bulk of the Section’s programs this year 
will cover the fundamental principles of computer opera- 
tion and control. 

David M. Boyd, Section president, explained the reason 
for this scheduling in an editorial appearing in a recent 
issue of “Events,” published monthly by the Chicago Sec- 
tion. He said “. .. If, through our unpreparedness, manage- 
ment installs ‘automation’ without proper engineering, it 
will feel it has been sold a bill of goods if performance is 
not up to expectations. The next result will be a set-back 
of the whole instrument industry for several years due to 
Moving too fast when it was not fully prepared. It was 
with this thought in mind when the year’s program was 
Prepared .. .” 

Prof. Donald Eckman, of Case Institute of Technology, 
began the series with a talk on “Computer Control of 

” in November. Fred Witting spoke on “Fun- 
damentals of Analog Computers” at the December meeting. 
Other speakers throughout the season will cover principles 
of analog computers, principles of digital computers, and 
applications of computers. 


* Following a regular business and dinner meeting on No- 
vember 26, 1956, members of the Atlanta Section made a 
Plant tour of the Atlantic Steel Company, with emphasis 
om the firm’s electric furnace. 
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These members of the Central Illinois Section have com- 
pleted instrument training courses organized by the Sec- 
tion’s Education Committee. The group at the left are 
graduates of a course on “‘Advanced Principles of Instru- 
mentation and Control,” and the men below completed 
the “Basic Physics in Instrumentation” course. 


Vv 






industries in 
Roosevelt Junior High 
laboratory 


received excellent cooperation from local 
getting these courses under way. 
School, Peoria, Ill., provided classroom and 
facilities. 

John Shaffer, of Corn Products Refining Co., Pekin, IL, 
served as instructor for both courses. Mr. Shaffer is also 


an active member of the Central Illinois Section. 


New Jersey Section to Sponsor 


Second Electronics Course 
Because of the overwhelming response to the initial 
electronics course now being offered by the New Jersey 
Section for instrument engineers, a repeat of the same 
course is being arranged. 

When the course began a few months ago only 47 people 
were accepted because of the necessity to keep the size of 
classes to a minimum. Approximately 50 others were 
turned away. This was the determining factor that 
prompted the Section to initiate another course. 

The course consists of a review of electric and electronic 
instrument circuits as well as an interpretation of sche- 
matic diagrams. It will include a total of 10 sessions and 
will be given on an engineering level with homework prob- 
lems assigned 

Warren Jones, chairman of the New Jersey Section’s 
Symposium, to be held April 2, 1957, reports that the pro- 
gram of speakers has been completed. The one-day Sym- 
posium will be on the subject of “Process Fluid Analyzers.” 

With the addition of 19 new members during the last 
two months of 1956, the total membership in the Section 
bas reached 605.—E. B. Kretzmer. 


* Members of the Denver Section were guests of the Ohio 
Oil Company’s Research Center, Littleton, Colo., on No- 
vember 30, 1956. One of the highlights of the tour was a 
visit to the center’s computer room which houses an Elec- 
trodata computer. 
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* Norman C. Buckholz, of the Dept. of 
the Army, described the major prob- 
lems confronting the missile designer 
with special emphasis on telemetering 
and guidance instrumentation at the 
November, 1956 meeting of the Oak 
Ridge Section. 


* The following new officers of the 
Northeast Tennessee Section were 
elected at a meeting in November, 
1956: S. E. Abernathy, Abernathy- 
Thomas Engineering Co., president; 
C. F. Paimer, Tennessee Instrumenta- 
tion Co., Ist vice-president; R. C. 
Hart, Tennessee Eastman, 2nd vice- 
president; K. E. Fincher, Mead Corp., 
treasurer; and L. L. Hodges, Tennes- 
see Eastman, national delegate. 


* The Du Pont May Co., Camden, 
S. C., hosted members of the Savan- 
nah River Section for a plant tour on 
November 17, 1956. 


¢ J. G. Wilson of the Milton Roy Co., 
Philadelphia, spoke on “Controlled 
Volume Pumps” at the November, 
1956 meeting of the Montreal Section. 
He traced the design and development 
of the Milton Roy Controlled Volume 
Pump. 


* A guided tour of the Sheffield Steel 
Mill by members of the Houston Sec- 
tion in November, 1956 included such 
highlights as: automatic nail mill; au- 
tomatic fence wire mill; reinforcing 
bar mill; structural shape blooming 
mill. 


* Harry W. Kuhn, Manning, Maxwell 
& Moore, spoke on “The Installation 
and Maintenance of Electronic Con- 
trols” at the December, 1956 meeting 
of the Boston Section. Dr. William H. 
Stanc, Quartermaster Research and 
Development Center, spoke on “Gas 
Chromatography — An Analytical 
Technique of Rapidly Growing Im- 
portance” at the same meeting. 


¢ D, Hopkins, of S. Morgan Smith 
Co., gave a presentation on the uses 
and limitations of butterfly valves in 
industry at the November, 1956 meet- 
ing of the Seattle Section. 


¢ Frederick P. Finck, division field 
manager, Manning, Maxwell & Moore 
Co., Stratford, Conn., spoke on “Elec- 
tronic Instrumentation” at the No- 
vember, 1956 meeting of the Pitts- 
burgh Section. Larry Nailey, of Mine 
Safety Appliance Co., gave a short 
talk on infra-red analyzers. 


* The Wichita Professional Engineer, 
a monthly publication, recently con- 
tained an article by Harold T. Noble, 
Jr., Wichita Section president. Mr. 
Noble’s well written article outlined 
the growth of ISA and the instru- 
ment industry as a whole. 


¢ F. G. Merckel, Leeds & Northrup 
Co., discussed electronic measurement 
and control in pulp and paper mills 
and the trend towards automation at 
the November, 1956 meeting of the 
Fox River Valley Section. 
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The most interesting thing to most people — is other people 





Herbert D. Barnhart 


General Electric 


Henry F. Dever 
Minneapolis-Honeywell 


Henry F. Dever, president of Brown 
Instruments Division of Minneapolis- 
Honeywell Regulator Co., has been 
given corporate responsibility for 
directing the parent firm’s activities 
in the industrial controls field accord- 
ing to Paul B. Wishart, president. 
Dever is a member of the Philadelphia 
Section and is also president of the 
Scientific Apparatus Makers Assn. 


= 2 @ 


Announcement of the appointment 
of Herbert D. Barnhart as manager- 
instrumentation, Materials and Proc- 
esses Laboratory of the General Elec- 
tric Co., Syracuse, N. Y. has been 
made. Mr. Barnhart is a member of 
the Presque Isle Section. He has been 
associated with GE since 1946. 


x & @& 





Roger Gilliland 


Manning, Maxwell, Moore 


G. H. Gleason 


Foxboro 


G. H. Gleason, a member of the 
New York Section, has been appointed 
manager at the Philadelphia office of 
the Foxboro Co. He will direct the 
firm’s instrument sales _ activities 
throughout the Philadelphia area, 
eastern Pennsylvania and southern 
New Jersey. 

2 & 


The Industrial Controls Division of 
Manning, Maxwell & Moore announced 
the addition of Roger Gilliland as 
sales engineer for the West Coast. 
Mr. Gilliland, a member of the Los 
Angeles Section, was formerly asso- 
ciated with G. M. Giannini Co. 





Everett S. Lee, a member of th 
Eastern New York Section, reting 
last month as editor of the Gener 
Electric Review. Mr. Lee has beg 
associated with the General Electr 
Co. for over 46 years. He was gy 
ceeded by Paul R. Heinmiller. 


=x *® ®& 


S. Sydney Minault, a member of th 
Boston Section, has been appointe 
vice-president at the National Re 
search Corp. He was formerly map 
ager of the company’s Equipmej 
Division. 





Philip E. Sellers 
James G. Biddle 


J. P. Cantor 


Control Engineering 


Control Engineering Co., Inc., mat 
ufacturers’ representatives, Atlanta 
Ga., announced the election of J.P 
Cantor as vice-president in charge @ 
their Alabama office with headquat 
ters in Birmingham. -Mr. Cantor iss 
member of the New York Section. 


x & ® 


Philip E. Sellers has been appointel 
administrative assistant at the Jam@ 
G. Biddle Co., Philadelphia. He wil 
work with the president and vité 
president at the management levé 
Mr. Sellers, a member of the Ne 
Jersey Section, was formerly salé 
manager and vice-president of Fischer 
& Porter Co. 


ee 2 28 


Phillip R. Engels has been appointel 
manager of the Laboratory Servité 
Section of Electronic Control Systems 
Inc., an affiliate of Stromberg-Carls0m 
and a subsidiary of General Dynamié 
Corp. Mr. Engels is a member of i 
Los Angeles Section. 


oe. GS 


Henry F. Lorence has been namel 
advertising manager of Brooks Bt 
tameter Co. Mr. Lorence is a mem 
ber of the Philadelphia Section all 
previously held the same post 
Fischer & Porter Co. 
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(Continued from Last Month) 


Dov B. Malkin, Helipot Corp. 
Paul L. Margis, Jr., Consolidated Electro- 
ies Corp. 
Pullen, Summers Gyroscope Co. 
C. Sammis, Radiaphone Co., Inc. 
Don R. —_— Electronic Engineering Co. 
Calif. 
John Robert Cash, Hughes Aircraft Co. 
Kenneth W. Miller, Radiophone Company 
Alan L. Rathfon, Douglas Aircraft Co. 
Robert J. von Bose, Hughes Aircraft Co. 
Henry J. Eckert, Miniature Precision Bear- 


Inc. 
William C. McDonell, Southern Calif. Gas Co. 
Lowell A. Holcomb, Convair A. Div. of Gen- 
eral Dynamics Co. 
William M. Wilkes, North American Aviation 
Lawrence M. Silva, Beckman Instruments, 


John 
of 


Inc. 

Richard C. Johnson, Consolidated Electro- 
dynamics Corp. 

Noel B. Braymer, Beckman Instruments, Inc. 


MEMPHIS 

Charles E. Hallmann, Chicopee Mfg. Corp. 

James R. Russell, Arkansas Power & Light 
Co. 


MOJAVE DESERT 

Paul J. Linebarger, Rhem Mfg. Co. 
Tullio Ronzoni, Labs. Rheem Mfg. Co. 
Ollie Lee Lewis, Jr., Civil Service 
NEW JERSEY 
Edward _——— Esso Research & Engine- 


Gilbert H. Wetter, A. B. DuPont Labs, Inc. 

Howard Siebold, Ralph N. Brodie Co. 

John B. Warrington, Jr., E. I. duPont de 
Nemours & Co. 

Clive Pressey, Minatron, Corp. 

Lawrence A. Quellette, Picatinny Arsenal 
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John W. Murray, Celanese Research Lab. 
. Martinson, Electronic Associates, 


. Lunghard, Asiatic Pet. Corp. 
Lundin, Celanese Corp. of America 
. Aagen Corp. 
P. Koster, Howe Scale Co. 
L. Josefowixz, Best Foods Inc. 
. Carden, Wright Aeronautical Div. of 
iss Wright 
+ Bassemir, Sun Chemical Corp. 
seneeem, McConathy Hoffman & 
ne. 
Becker, Powers Regulating Co. 
G. Megin, Powers Regulator Co. 
P. Massolo, Powers Regulator Co. 
Edward F. Bartels, Jr., Bell Telephone Labs. 
Willis A. Bussard, Petroleum Processing, 
McGraw Hill Pub. 

G. Fitzpatrick, McIntosh Equipment 


rp. 
.~ A. Hartman, American Cyanamid 


FFORFEGES 
Bic Ferd 


Fee 


— 


John Macatician, Reaction Motors Inc. 
Richard W. Marshall, Crane Company 
Abraham S. Mindes, Picatinny Arsenal 
W. Orlacchio, Gulton Industries, Inc. 

Eric L. Peterson, Peabody Engineering Corp. 
Walter M. Sawyer, Foster Wheeler Corp. 
Robert 0. Walden, The Foxboro Corp. 
NEW YORK 

Norman J. Cherry, Cherry & Cherry, Inc. 
— Glasser, Radiological Service Co., 


c. 
Peter S. Kelly, Senior at N. Y. Prep. 
_— Alexis Krahn, Herman H. Sticht Co., 

ne. 
Lawrence Lowy, B-F-I Industries, Inc. 
George C. Lord, Fisher Scientific Co. 
James A. Bridge, American Gas & Electric 

Service Corp. 

Press, Avien, Inc. 

© Gorela Firth, Jr., Hanson-Gorrill-Beian, 


ne. 
Frank Culmone, Fairchild Camera & Instru- 
ment Corp. 
V. Piscopo, Consolidated Edison 
Vern A. Gillespie, Consolidated Edison 
Walter William Wagner, IBM Poughkepsie 
Richard W. Huffman, Lear, Inc. 
Joseph Secondo, Electronics Corp. 
L. Buxbaum, Sperry Gyroscope Co. 
Bela A. Silard, Photo Volt Corp. 
Phillip in, Audio-Video Recording Com- 


ny. 

Kirby B. Austin, Allied Control Co., Inc. 

Warren A. Pond, The Hoyt-Grant Co. 
Corcos, Kirk Engineering Co. 

Andrey Polushkin, Fairchild Camera & In- 

struments Corp. 

Dr. Titus Podea, International Technical De- 

velop, Inc. 

Gerald Newberg, Fairchild Engine Div. 

W. C. Meyeer, Columbia Univ. Engrg. CIR 


NORTHERN CALIFORNIA 
ovat Re Holden, Ames Aeronautical Lab, 
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)new_ members 


Gston Seydoux, Bechtel Corp. 


John William Littleton, Norman Brown Com- 


pany 
NORTHERN INDIANA 
Donald K. Mosher, Socony 


Inc. 
NORTHEAST TENNESSEE 
Don S. Aaser, Johnson Service Co. 
James R. Harr, Jr., The Mead Corp. 
W. C. Addington, Tennessee Eastman Co. 
W. H. Shelburne, North American Raydn, 
Corp. 
Albert G. Collins, Tennessee Eastman Co. 
NORTH TEXAS 
David H. Anderson, Convair 
Harry McPherson, Convair—Fort Worth 
Daniel G. Egan, Convair 
Elton Arnold Tanner, 
well Reg. Co. 
OAK RIDGE 
Curtis L. Gladson, Special Instrument Lab., 


Mobil Oil Co., 


Minneapolis-Honey- 


Inc. 
Donald M. Gardner, Special Instruments 
Laboratory, Inc. 
Ira O. Johnson, Jr., 
Controls Co. 
Myron T. Kelley, Union Carbide Nuclear Co. 
Keith F. Martin, Union Carbide Nuclear Co. 
PHILADELPHIA 
Harry N. Heims, Jr., Moore Products Co. 
Henry L. Dequasie, Consolidated Electro- 
dynamics 
Robert Fisher, Power Generators, Inc. 
Eugene Holben, Conflow Corp. 
William O. Hamilton, Leeds & Northrup 


Corp. 
Paul Gibian, Milton Roy Co. 
William Doherty, Burroughts Research 
J. D. Whitehurst, Turko Motor Div., Curtiss 


Robertshaw Fulton 


Wright 
Donald E. Lee, Weighting & Control Com- 
ponents, Inc. 


— Louis Malatesta, Brooks Rotameter 
0. 
beta H. Matthias, Jr., Fischer & Porter 


0. 
Robert Y. Rusling, Brown Instruments of 
Minneapolis-Honeywell 
Charles Samuel Wakefield, 
Co., Ine. 

Raymond A. Weinmann, Precision Thermom- 
eter & Instruments 

Arthur B. Beetle, Jr., Fielden Instrument 


Fluid Controls 


iv. 
Robert B. Adams, Moore Products Co. 
Alfred W. Johnson, Jr., A. W. Cash Co. 
George W. Plant, Hercules Powde rCo. 
David Van De Venter, Leeds & Northrup Co. 
Morris Watmuff. American Viscose Corp. 
John S. Yard, Fischer & Porter Co. 
Douglas R. Synch, Fischer & Porter, Co. 
James E. Lee, Fischer & Porter, Co. 

Harry Joseph Bowie, Fischer & Porter Co. 
Francis Frederick Kuestner, American Meter 


Co. 
a E. Babcock, Holliday-Hathaway Co., 
ne. 
Harold L. Russell, Fischer & Porter, Co. 
F. Richard Rutan, Penn. Panel & Bex Co. 
L. B. Eiche, U. S. Naval Air Development 
Center 
Ervin Bruzel, Catalytic Construction Co. 
Francis E. Schulte, Moore Products Co. 
PENSACOLA 
Robert C. Auremann, U. S. 
fense Lab. 
PORTLAND 
H. A. McKeever, Weyerhaeuser Timber Co. 
PRESQUE ISLE 
Herbert D. Barnhart, General Electric Co. 
RICHLAND 
Benedict J. Jirik, Genera] Electric Co. 
Carl D. Westlund, G.E. Hanford Atomic 
Products Operation 
Leo J. Hannan, Genera! Electric Co. 
RICHMOND-HOPEWELL 
David G. T. Jewett, Jr., Jobe & Co. 
ROCHESTER 
George A. Schiller, Dollinger Corp. 
Glenn L. Buck, Jr., Taylor Instrument Cos. 
Bernard B. Haley, Eastman Kodak Co. 
Emerson Wilson, Eastman Kodak Co. 
Charles F. Bassett, Eastman Kodak Co. 
John R. Utz. The Pfaudler Co. 
Robert W. McCarty, Eastman Kedak Co. 
Robert C. Taylor, Taylor Instrument Co. 


SABINE NECHES 
Marion P. Walls, E. 


& Co. 
John L. Dixon, E. I. duPont deNemours & 
Co. 


Navy Mine De- 


I. duPont deNemours 


SAN DIEGO 
Seymour Gates, Convair 
Edward E. Rose, Convair 
Charles E. Kohler, Jr., Convair Astronautics 
V. A. Burton, Non Linear Systems 
Thomas Wm. Colley, Convair 
D. G. Wilson, Convair Astronautics 


ATLANTA 


Arthur T. Greek, San Diego State College 

Henry H. Brunner, Gen Dynamics Convair 
Div. 

Ruth N. Page, Convair Plant L 

Edwin K. Yager, Convair 

SAVANNAH RIVER 

Dennis B. Christine, E. I. duPont deNemours 
& Co. 

Leslie E. Goodwin, duPont deNemours & Co. 

Ernest DeWiss Crawlery, E. I. duPont de 
Nemours & Co. 

Hugh J. Burton, E. I. duPont deNemours & 


Co. 
SCIOTO VALLEY 
Roland E. Thomas, Goodyear Atomic Corp. 
James E. Walker, Goodyear Atomic Corp. 
SOUTH TEXAS 
Bedy O. Black, E. I. duPont deNemours & 
Co. 
TAMPA BAY 
Clifford J. Thompson, Thompson Research & 
Mfg. Co. 
TOLEDO 
Edward D. Floyd, Libby Owens Ford 
TORONTO 
William Pass, Martin Engineering Inc. 
TULSA 
James H. Behnfeldt, The Refinery Engrg. Co. 
Bob L. Whitson, Phillpis Petroleum Co. 
Robert E. Boyle, Services Pipe Line Co. 
Harold M. Furtney, Harold Furney Co. 
J. R. arsons, Phillips Petroleum Co. 
TWIN CITIES 
Joseph H. Hiller, Automatci Control 
F. Cole Cogburn, Waldorf Paper Products 
Co. 


WASHINGTON 
Robert F. Snow, G. E. Snow Company 
WAYNE COUNTY 
John W. Feiten, H. E. Lennon & Son 
Wm. C. Fouchey, Mid-West Instrument Co. 
Charles N. Seanrook, Wyandotte Chemical 


Corp. : 
Donald E. Goddard, Wyandotte Chemical 


Corp. 
tevin ‘Meaney, Aurora Gasoline Co. 
George W. Murphy, George W. Murphy Co. 
WICHITA 
Joseph M. Gossage, Frontier Chemical Co. 
Sanford D. Feirson, Wichita University 
Edward H. Lenheim, Cessna Aircraft Co. 
R. Q. Winters, Cardwell Mfg. Co. ; 
Kenneth Loyd Philpott, Frontier Chemical 
Co. 
WILMINGTON 
Robert L. Pratt, E. I. 
& Co. 
MEMBERS AT LARGE 
Ray C. Sullivan, Panellit Service Corp. 
Arthur R. Carlos, Philight, Inc. 
John Wesley Goad, International 
Mach. Corp. : 
Donald F. Daw, National Research Council 
J. D. Searcy, Northrop Aircraft — 
Wm. A. Read, Jr., General Electric Co. 
FOREIGN ; 
Peter James Aspinall Turner, Kelvin Hughes 
Luuk Nyhof, Jr., Droqtechniek Em 
Luchtbehandeling 
Jacques L. Zivy, N. Zivy & Ue Inc. 
Frits Jan Herbert De Haan, C2 Shell de 
Venezuela 
H. E. Storey, The British Petroleum Co., Ltd. 
Kurt F. Ladendorf, Bran & Lubbe 
Dr. Hans Fuhrmann, Bran & Lubbe 


duPont deNemours 


Business 


(This Month’s Roster) 


AKRON 


Paul W. Chase, Quaker Oats Co. 
Richard L. Clark, Quaker Oats Co. 


ALBUQUERQUE 


P. F. Meigs, Sandi Corp. 


ARK-LA-TEX 


James L. Frier, Convair Division of General 
Dynamics 

Willard S. Harper, Minneapolis-Honeywell 
Regulator Co. , 

Edward P. Jones, Jr., Cleveland Electric Co 


BATON ROUGE 


Alton W. Loedtke, Kaiser Aluminum & Chem- 
ical Corp. 


BIRMINGHAM 


John T. Johnston 

John T. Marshall, Jr., TCI Division, U. S. 
Steel Corp. 

W. L. Poe, Streeter Amet Co. 


BOSTON 


Edward H. Brazell, Mary Fletcher Hospital 

Roy W. Black, United States Gauge, Ameri- 
can Machine & Metals, Inc. 

Mrs. Dorothy H. Burke, Veterans Hospital 

Jerome Catz, Massachusetts Institute of 
Technology 

William J. Cunneen, Bailey Meter Co. 

Edward T. Fingan, General Electric Co. 

Wilbur H. Frazel, B-I-F Industries, Inc. 

F. Lawrence Gosnell, Weston Electrical In- 
strument Corp. 

John E. Hart, Bristol Co. 

William J. Rush, J. H. Bartrom & Co., Inc. 
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"Robert A. Smith, The Kaynar Co., Kaylock 
Iv. 
Andrew H. Thomas, Mason-Neilan Regulator 


0. 
John P. Thompson, Genera! Electric Co. 
Lawrence G. Welsh, Wheelco Instruments 
Div., Barber Colman Co. 
CAROLINA-PIEDMONT 
William D. Lockman, Minneapolis-Honeywell 
Regulator, Co. 
L. C. Thomason, N. Carolina Finishing Co. 
CENTRAL ILLINOIS 
Morris E. Graves, Centra] Illinois Light Co. 
James E. Gugeler, Mason & Hanger-Silas 
Mason Co., Inc. 
CENTRAL NEW YORK 
Ira H. Lohman, Jr., International Business 
Machines Corp. 
Joseph M. Phillips, Jr., General Electric Co. 
George W. Spencer, General Electric Co. 
Donald P. Stearns, Minneapolis-Honeywell 
Regulator Co. 
CHARLESTON 
R. Baines Fertig, Carbide & Carbon Chem Co. 
William B. Field, Carbide & Carbon Chem Co. 
Carl F. Koch, Carbide & Carbon Chem. Co. 
Augustus B. Morgan, Carbon & Carbide 
Chem. Co. 
James E. Stopford, Fischer & Porter Co. 
CHATTANOOGA 
Samuel L. Wycoff, Cramet, Inc. 
CHICAGO 
George A. Frederick, Natural Gas Pipeline 
Co. of America 
Roy W. Gustafson, Pure Oil Res. & Dev. Lab. 
Robert V. Kennedy 
Horace L. Myers, Standard Oil Co. of Indiana 
Harold G. Munn, Weston Electrical Instru- 
ment Corp. 
Eugene G. Nadybol, Spring Div., Borg War- 
ner 
LeRoy J. Osberg, Panellit, Inc. 
E. B. Pool, Edward Valves, Inc. 
Pete Van Dae, Barber-Colman Co. 
CINCINNATI 
Gordon R. Burman, Weston Electrica! In- 
strument Co. 
Henry L. Cook, Jr., The Ohmart Corp. 
Mel Gabey, The Bristol Co. 
Herman J. Martin, M. P. Odell Co. 
Charles L. McDearmant, Genera! Electric Co. 
Robert B. White, General Electric Co. 
Pete R. Wortendyke, Bendix Aviation Corp. 
Howard Schwartzman, Procter-Gamble Co. 
James F. Wessels, General Electric Co. 
CLEVELAND 
Wilbert J. Carr, Standard Oil] Co. 
Richard J. Caser, Bailey Meter Co. 
Marshall H. Cooper, Harshaw Chemica! Co. 
Clarence C. Gettelman, NACA 
Joseph Homa, Thompson Products 
Robert L. Kautz, Assembly Products, Inc. 
Henry J. Kielbasa, Thompsen Products 
Steve Kondrewych, Lubrizol Corp. 
Edward J. Oator, Crawford Fitting Co. 
Robert T. Princic, Thompson Products 
Daniel D. Purnell, Clark H. Joy Co. 
Edmund S. Simmons, B. F. Goodrich Chem. 


Co. 
Pichard C. Shumacher, Gilmore Industries, 
ne. 
COLUMBUS 
Edward R. Brady, North American Aviation, 
Inc. 
Robert H. Hughes, J. L. Hughes Electric Co. 
Kenneth Palin, North American Aviation, 
Ine. 
W. E. Van Horne, Industrial Nucleonics Corp. 
DENVER 
James F. Hurlbut, Williams & Associates 
Herbert S. Leviton, Glenn L. Martin Co. 
William L. Oltersdorf, Glenn L. Martin Co. 
Merle A. Reisbeck, Glenn L. Martin Co. 


DETROIT 
Benn D. Martin, United Aircraft Research 


Dept. 
EASTERN NEW YORK 
Norman W. Alexander, The Redford Corp. 
D. B. Gordon, General Electric Co. 
Alex HaLaKan, Carl A. Pearson Co., Inc. 
William E. Hill, General Electric Co. 
John E. Morin 
Harold E. Soisson, Genera! Electric Co. 
FAIRFIELD COUNTY 
Alfred J. Beck, Control Products, Inc. 
Edward H. Hon, M.D., Yale University 
Russell N. King, The Nash Engineering Co. 
John M. Lavoie, United Aircraft Corp. 
George Malashuk, American Cyanamid Co. 
Lloyd E. Slater, McGraw-Hill Publishing Co. 
Robert C. Ullrich, Taylor Instrument Cos. 
FOUR CORNERS (New Section) 
B. D. Adams, El] Paso Natural Gas Co. 
Thomas B. Alley, Helium Activity 
Deyle L. Booth, Bl Paso Natural Gas Co. 
Marvin D. Brown, Fish Eng. Corp. 
J. Warner Carter, Fish Engineering 
George Cound, Tri-State Industrial Supply 


Oo. 
Ted Dalton, Jr., Professional & Business 


Men’s Life 
Albert V. Dearman, Helium Act. Bureau 
Mines 


Gerald Ferrari, Southern Union Gas Co. 
Bruno Ginnanini, Southern Union Gas Co. 
Walter L. Grahm, Fish Engineering Mfg. Div. 
Harold Hackney, Southern Union Gas Co. 
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G. B. Harshfield, E] Paso Natural Gas Co. 


Lawrence Keller, Helium Activity, Bureau of 


Mines 


Frederick J. King, Helium Act. Bureau of 


Mines 
Don L. Louvier, Rockwell Mfg. Co. 
William C. Nelson, Fish Eng. Corp. 


H. T. Noland, U. S. Bureau of Mines, Helium 


Act. 

Carl A. Ramsey, Fish Engineering Corp. 
Allen A. Scearce, E] Paso Natural Gas Co. 
Gene O. Sinex, American Tank & Steel Corp. 
Carl Tapscott, Jr., Phillips Pet. Co. 

N. W. Thacker, Helium Act. Bureau of Mines 
R. L. Weir, Jr., El] Paso Natural Gas oC. 
Lynne A. Witherspoon, Vinson Supply Co. 


Charles L. Woodside, Kerr-McGee Oil Indus- 


tries, Inc. 
FOX RIVER VALLEY 
David Knox, Industrial Nucleonics Corp. 
HOUSTON 
Claude D. Box, Diamond Alkali Co. 
William A. Cason, The Dow Chemical Co. 
Morgan W. Franklin, Phillips Pet. Co. 
George M. Geisenberg, Tin Processing Corp. 
Bay H. Gillis, Lenert Co. 
Charles W. Horn, Texas Butadiene Chemical 


Corp. 
Fred G. Mathis, Jr., Dow Chemical Co. 
James R. Maxwell, H. E. Bovay Jr., Con- 
sulting Engr. 
William B. Morris, Tellepsen 


Corp. 
Jack D. Muff, Robinson Orifice Fitting Co. 
of Tex., Inc. 
Albert W. Rouse, A. O. Smith Corp. 
W. John Schwing, Schutte &. Koerting Co. 
J. I. Stedman, Tellepsen Petro-Chem. Corp. 
Virgel D. Turner, United Rubber & Chemical 


Petro-Chem. 


o. 
H. W. Swan, Jr., The Dow Chemical Co. 
Donald M. Wreyford, Texas Butadiene & 
Chem. Corp. 


IDAHO FALLS 
Henry B. Watson, The Foxboro Co. 
INDIANAPOLIS 
John J. Fives, Allison Div., General Motors 
Corp. 


J. M. PERRY INSTITUTE (Student Section) 
J. J. Mumm 
Clyde Stanley Elliott 
Richard B. Woolard 





The Philadelphia Section’s annual 
Symposium is now past history, and 
once again it exemplified the fact that 
a timely subject, well chosen speakers, 
adequate publicity, and good commit- 
tee teamwork are the essential ingre- 
dients for producing a_ successful 
meeting of this type. This Symposium, 
entitled “Automatic Data Processing 
Systems,” was held in Philadelphia’s 
Bellevue Stratford Hotel, November 
7-8, 1956. 

The two-day meeting attracted a 
total of 316 registrants, according to 
a report from Horace Richter, Chair- 
man of the Section’s Symposium Com- 
mittee. He said the papers presented 
at various technical sessions were of 
excellent quality and were well de- 
livered. He added, “The question and 
answer sessions were characterized by 


gig. GAP 4 . +e 
View of Instrument Fair Held During Philadelphia’s Recent Symposium 





KANSAS CITY 
Robert B. 
Corp. 
LOS ANGELES 
Frank P. Cavanaugh, PEDCO 
Joe Davis, Corrugated Specialties Co. 
Albert Diamond, Helipot Corp. 
Walter J. Elleboudt, Fluor Corp., Ltd. 
Paul M. Engard, Helipot Corp. 
Clifford H. Gest, American Potash & Chem, 
Corp. 
Glen E. Gwin, Helipot Corp. 
Norman E. Jennett, Jr.. U. S. Naval Air 
Missile Test Center 
Joseph A. Kapp, Mikron Instrument 
A. L. Kelsey, Wm. R. Whittaker Co., Ltd, 
Robert M. Leonard, R. M. Leonard Co, 
Robert L. Lewis, Black Sivalls & Bryson, Ip 
Ronald G. Neswald, Sciaky Bros., Ine. 
Frank Newman, Beckman Instruments, Ip 
Ralph H. Ostergren, Beckman Instruments 
Inc. 
Jack M. Packer, Pacific Network, Ine. 
Charles R. Price, Precision Electro-Mechs, 
ical Div. 
L. Nevin Schwine, Burton Mfg. Co. 
Edwin M. Seeley, So. Calif. Co-Op Wind Typ 
nel 
Donald C. Smith, Barton Instrument Co 
Harold Sobcon, Consolidated Electrodynamig 
Corp. 
Homer F. Starnes, Jr., Helipot Corp. 
Gerald E. Stewart, U. S. Naval Ordnane 
Lab. 
Daniel B. Syrek, Los Angeles Air Pollution 
Joseph Thomas, Topp Industries 
Brian F. Trankle, Ampex Corp. 
Elmer F. Ward, Task Corp. 
Paul H. Ware, Douglas Aircraft Co. 
Erwin F. Weber, H. A. Wagner Co. 
Stuart H. Zuck, Consolidated Electrodynamig 


Speirs, Westinghouse Electriy 


Corp. 
LOUISVILLE 


Benjamin D. Cowley, E. I. Du _ pont & 
Nemours 

Charles Edwin Ryker, L. W. O'Donnel] ¢ 
Assoc. 

MEMPHIS 

James W. Bray, Instrument Associates ¢ 
Memphis 


David C. Rosser, The Foxboro Co. 
(Continued Nerst Month) 


boa eR es ii 


a great majority of questions from pt 
tential users of the equipment being 
discussed. The Philadelphia Sectio 
can be proud of the overall achieve 
ment of the Symposium objective—# 
provide increased knowledge about at 
tomatic data logging systems; how 
they work; what they cost; and where 
they can improve plant productiot 
quality, and operating efficiencies.” 

The technical sessions were alg 
mented by an Instrument Fair whet 
leading manufacturers exhibited tht 
latest automatic measurement, contd 
and data handling equipment. T# 
total registrants for this portion of the 
affair numbered 395. This figure doe 
not include the Symposium registrant 
who also visited the exhibit areas. Mb 
Richter reported that 108 exhibit 
spaces were sold. 
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» Industry Notes 








An open house reception, attended by industrial leaders of 
Southern California, marked the opening of this new EAI Com- 
The new center is a sub- 
of Electronics Associates, Inc. L. F. 
dent of EAI, said establishment of the center is ‘‘an endeavor to 
benefits of analog computation within the financial reach 
of all West Coast industries on an hourly basis.” 


putation Center in Los Angeles. 


The new year should find scientific 
instrument makers holding on to a 10 
to 40 percent sales increase scored 
during 1956, according to Kenneth 
Anderson, vice-president of the Scien- 
tiic Apparatus Makers Assn. 


Addition of a warehouse space to 
their present plant, and the beginning 
of design studies for a research and 
development building were announced 
last month by Leeds & Northrup Co. 
for their new establishment at North 
Wales, Pa. 


Magnetic Research Corp., El] Segun- 
do, Calif., has named Alfred Crossley 
Associates as its field engineering and 
sales representatives in Wisconsin, 
Minnesota, Iowa, Michigan, North 
Dakota, South Dakota, Indiana, north- 
ern Illinois, and southwestern Ohio. 


A 2-million-volt Van de Graaff par- 
ticle accelerator for exploratory re- 
search in petroleum has been installed 
at the Richmond Laboratories of Cali- 
fornia Research Corp., a subsidiary 
of Standard Oil Co. of California. The 
machine was purchased from High 
=e Engineering Co., Cambridge, 

ass. 


Shareholders of Topp Industries, 
Ine, Los Angeles electronics and in- 
struments firm, have voted to acquire 
the assets of Heli-Coil Corp., Danbury, 

. in a new three-way merger for 
roader service to the high produc- 
tion and equipment maintenance in- 
dustries. 


Construction has begun on an addi- 
tion to the assembly plant of Servo 
Corp. of America, New Hyde Park, 
L1,N. Y. It will increase by 50 
Percent the area used for assembling 
and testing electromechanical products 
developed and manufactured by the 
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Christianson, presi- 


The American Society for Testing 
Materials announced formation of a 
subcommittee to study the effects of 
nuclear and high energy radiation on 
the properties of plastics and electri- 
cal insulation. 


Thermo Electric Co., Inc., Saddle 
Brook, N. J., manufacturers of pyro- 
metric temperature measuring equip- 
ment, has announced formation of 
these three regional sales offices: 
Thermo Electric Co., Inc., 6322 Cicero 
Ave., Chicago 30; Thermo Electric Co., 
Inc., P. O. Box 125, Attleboro, Mass.; 
and sales representatives, Arobone & 
Clune, 3344 Lancaster Ave., Philadel- 
phia 4. 


edition of Contractors 
Guide for Army Research and De- 
velopment is available. It is designed 
to inform contractors of general prin- 
ciples and procedures governing Army 
Research and Development contracts 
and assist in identifying sources of 
communication on matters related to 
their interests. Contact Chief, Re- 
search & Development, Dept. of the 
Army, Washington 25, D. C., Attn: 
Director of Research. 


A revised 


Cannon Electric Co., Los Angeles, 
announced further expansion of its 
east coast facilities with the signing 
of a 10-year lease in Salem, Mass. In- 
dustrial Center. 


An intensive training course in new 
applications and new Beckman scien- 
tific instruments was taken early this 
month by the entire sales staff of 
Chicago Apparatus Co., midwest sup- 
plier of laboratory equipment. 


Fischer & Porter Co., Hatboro, Pa., 
has been presented with President 
Eisenhower’s Award of Merit for out- 
standing services in conjunction with 
National Hire the Handicapped Week. 


Having completed a 
chemist prepares to insert the next sam- 
ple in Perkin-Elmer’s new Infracord Spec- 
trophotometer which is designed for use 
by the organic chemist at his bench. it 
can be used for fast purity checks of raw 
materials, recording progress of an or- 
ganic syntheses, quantitative analysis, and 
molecular structure elucidation. 










15-minute run, a 





director of 
sales at Consolidated Electrodynamics 


William F. Johnson, 
Corp., Pasadena, Calif., announced 
that the firm has established district 
sales offices in Dallas, Houston, and 
San Diego. 


Newark Electric Co., industrial elec- 
tronics and high fidelity equipment 
distributors, announced a comprehen- 
sive program for 1957, including plans 
to construct a new 35,000 sq. ft. build- 
ing in Inglewood, Calif. to house its 
west coast headquarters. 


Tenney Engineering, Inc., Union, 
N. J., announced that their Chambers 
Division was awarded a contract to 
construct several temperature humid- 
ity controlled rooms, and calorimeters 
for the new Air Conditioner Labora- 
tory at GE’s Appliance Park, Louis- 
ville, Ky. 


Texas Instruments, Inc., Dallas, an 
electronics and geophysics firm, has 
completed installation of a new elec- 
tronic computer. 


The Cleveland sales engineering 
staff of the Fielden Instrument Di- 
vision, Robertshaw-Fulton Controls 
Co., will move to larger quarters in 
Cleveland. 


The David B. Hertz Co., Inc., New 
York City, has been formed to serve 
industry as management counsel. Dr. 
David B. Hertz, president, is widely 
known for his work in operations re- 
search, economic planning, and indus- 
trial research. 


To accommodate its increased staff, 
the Western Division of Servomecha- 
nisms, Inc., has leased new office space 
in Los Angeles at a site formerly oc- 
cupied by Western Auto Supply. 
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WHICH OF THESE PROBLEMS 
FIT YOUR FIELDS 
OF INTEREST IN,’ i 3 


GENERAL 
LABORATORIES 





Advanced airplanes and missiles of today incorporate new concepts 
that demand careful study early in their development programs. When 
problems arise such as compatibility of materials and environmental lim- 
its, the General Laboratories are called upon to provide technical evalua- 
tion and consultation services. 

Some of the related problems which Bell engineers are presently 
investigating are: 


INSTRUMENTATION 


1. Measure and maintain audio 


EQUIPMENT TESTING 


1. Establish on an experimental 


and statistical basis the advan- frequency reference voltages to 


tages to be gained by combined 
environment testing, or justify the 
idea that single environment test- 
ing is sufficient to accomplish all 
objectives of a test program, 


2. Measure the width of a rec- 
tangular pulse with an accuracy 
of +0.005 microsecond. 


If your qualifications place you ina position 
to help solve these challenging problems...or if 
you are now limited in the scope of your oppor- 
and would like to participate in any of 
Bell’s widely diversified activities in other fields, 
write today: Manager, Engineering Personnel, 
BELL AIRCRAFT CORPORATION, 


tunit 


Department L-1, 
P. O. Box One, Buffalo 5, N. Y. 


an absolute accuracy of .01% and 
develop suitable transfer stand- 
ards to have these voltages avail- 
able for field and carrier aircraft 
use. 


2. Develop accurate instrument 
test system to statically and dy- 
namically evaluate inertial guid- 
ance accelerometers which are 


capable of measuring .0O1 g. 


BELL 


perer tft (vk? 


BUFFALO N.Y. 


















A $1,298,940 contract, calling fo, 
new, large-scale production of ele. 
tronic engine analyzers for use gf 
U. S. Air Force bases around the 
world, was announced last month by 
the Sperry Gyroscope Co. 


Formation of a new company in the 
Cook Electric Company’s family of 
wholly-owned subsidiaries was ap. 
nounced. The new firm is The Ng. 
cledyne Corp. 


Bendix Aviation Corporation’s ap. 
nual report has been judged the best 
in the electronics industry in the 16th 
annual survey sponsored by the na- 
tional weekly magazine “Financial 
World” with ratings made by an ijp- 
dependent board of judges. 


Keeping abreast of natural gas de. 
velopments in the Pacific Northwest, 
General Controls Co. has announced 
larger facilities in the Seattle district 
to service customers with its line of 


residential, industrial and _ aircraft 
components. 
Flight Research, Inc., Richmond, 


Va., and Traid Corp., Sherman, Calif, 
manufacturers of photographic data 
recording instruments have jointly 
announced they will represent each 
other’s line. 


The election of George S. Jones and 
Alfred W. Kleinbaum, partners in the 
investment banking firm of Wertheim 
& Co., as directors of Gulton Indus. 
tries, Inc., was announced recently by 
Dr. Leslie K. Gulton, president of 
Gulton. At the same time it was dis- 
closed that Wertheim & Co. has ac- 
quired a stock interest in the firm. 


Apnointment of the Ray Johnston 
Co., Seattle, Wash., as exclusive repre- 
sentatives in Washington, Oregon, 
Idaho, Montana and Alaska, has been 
announced by the Tel Instrument 
Electronics Corp., Carlstadt, N. J. 


Flectre-Measurements, Inc., Port- 
land, Ore., has moved into a new 
building in the first part of a plan to 
expand every department. 


An ALWAC Electronic Digital Com- 
puter manufactured by Logistics Re 
search, Inc., has been installed at 
Litton Industries as an aid in de 
veloping electronic digital data proe- 
essing and control equipment for 
military use. 


Davies Laboratories, Inc., manufae- 
turers of magnetic tape data handling 
systems recently took possession of & 
newly-built plant in Beltsville, Md. 


Magnecord, Inc., Chicago, manufae- 
turers of tape recording equipment, 
has named Rocke International Corp. 
New York City, to handle export 
sales. 


A move which will put all of the 
divisions of Electromation Co. under 
one roof in a completely remodeled 
10,000 sq. ft. building in Santa Moni- 
ca, Calif., was announced by James M. 
Johnson, general manager. 
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This new instrumentation division build- 
ing adjacent to Pine Castle Air Force Base 
near Orlando, Fia., will add 28,000 square 
feet to facilities at Radiation, Inc. The 
new building is scheduled for completion 
this month. It will house offices, labora- 
tories and hanger space for the instru- 
mentation of aircraft, missiles and other 


test vehicles. 


The Nov. 30, 1956 issue of U. S. 
News & World Report carried a five- 
page excerpt from an address given 
by Dr. A. O. Beckman before the Los 
Angeles Chamber of Commerce in 
June, 1956. Dr. Beckman’s address, 
entitled “Public Education ...A 
Menace to Science?”, called attention 
to one of the major problems con- 
fronting our nation. His address 
dealt with the shortage of competent 
technical manpower, especially in the 


fields of electronics, physics and 
mathematics. Dr. Beckman said this 
problem “. . . is the inevitable result 


of a long history of declining interest 
at the high school level in such sub- 
jects as mathematics, chemistry and 
physics.” 


Simplex Valve & Meter Co. an- 


. nounced the appointment of Patter- 


son-Townsend, Charlotte, N. C., as its 
representative for the states of North 
and South Carolina. 


Appointment of Warner Co., Den- 
ver, as distributor for Parker tube 
and hose fittings and tube-working 
tools was announced by Parker Ap- 
pliance Co., Cleveland. 


Eastern Aircraft Products Corp., 
Orange, N. J., has announced the ap- 
pointment of W. R. Watkins Co., Ltd., 
Toronto 18, Canada, as exclusive sales 
and engineering agents in Canada. 


The DeJur-Amsco Corp. announced 
the opening of a regional branch office 
in Beverly Hills, Calif., to accommo- 
date their business in Southern Cali- 
fornia and Arizona. 


_ A. W. Cash Co., Decatur, Ill., and 
Its affiliate, Cash Standard Stacon 
Corp., have announced the opening of 
a direct company sales office in Chi- 
cago, at 332 S. Michigan Ave. 


A unique step toward alleviating the 
aircraft industry’s shortage of trained 
technical manpower will be taken by 
Republic Aviation Corp. through a col- 
lege-level training program on com- 
pany time for its engineering person- 
nel, offering courses of a nature un- 
obtainable elsewhere. 
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TURBINE FLOWMETERS 





Wough 


for APPLICATIONS in: | 
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Lightweight aluminum Flow Pickups for 
flight or ground testing insert in propellant 
ducts of guided missiles. Flow rates from 20 
to 6000 gallons per minute are covered in 
sizes 4” through 11’! Output is suitable for 
telemetering or ground recording. 

















| LABORATORY 


FR series Pulse Rate Converters 
convert frequency output of any 
turbine flowmeter into a DC sig- 
nal. Models include cabinet or re- 
lay rock mounting, with outputs 
for potentiometer recorders or 





oscillographs. Available features include 
built-in indicator, and multiple input channels. 









AIRCRAFT 


New, completely transistor- 
ized Airborne Fuel Measur- 
ing System with specific 
gravity adjustment provides 





direct indication of both fuel flow rate 
and total fuel consumed. Exclusive switch- 
type flow pickup gives interference-free 
operation in conditions of severe vibration. 









GENERAL 


SERVICE 


Standard Fi series 
Flow Pickups for use in 
aircraft, chemical processing, 


food, and petroleum industries, measure flows 
from .065 to 400 gallons per minute. Applications 
include flow rate indication, recording, and control, as 


well as indication and control of totalized flow. 


















ENGINEERING COMPANY 
FLUID FLOW MEASURING EQUIPMENT 


7842 BURNET AVENUE, VAN NUYS, CALIFORNIA —STanley 7-8491 
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R. L. Broderick 


Swartwout 


Parker Painter, Jr. 
Radiation, Inc. 


Appointment of R. L. Broderick as 
Houston District Manager for the 
Autronic Process Controls Division, 
The Swartwout Co. has been an- 
nounced. J. B. Downey, a member of 
the ISA Houston Section, will con- 
tinue as regional product manager for 
the entire Southwest. 


¥. =. & 


Parker Painter, Jr., has been ap- 
pointed chief engineer of Radiation, 
Inc. He was previously head of the 
company’s instrumentation division, 
Orlando, Fla. 





Norman R. Klivens 
Brush Electronics 


L. L. Waite 
North American 


L. L. Waite, vice-president of North 
American Aviation, Inc., has been 
elected to the board of directors of the 
Radio-Electronics-Television Manufac- 
turers Assn. (RETMA). He was 
named to the post at a meeting of 
RETMA’s military products division 
and will represent that division on the 
organization’s national board. 


= ® @ 


Nerman R. Klivans has been named 
assistant general sales manager of 
Brush Electronics Co., division of Cle- 
vite Corp., Cleveland. Mr. Klivans 
was formerly manager of component 
sales. 


..% 2 


Appointment of Karl Ziegler as 
manager of sales promotion and ad- 
vertising at The Hays Corp., Michigan 
City, Ind., has been announced by Phil 
Sprague, Jr., executive vice-president. 
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Henry F. Argento has been ap- 
pointed vice-president, commercial 
sales, for Raytheon Mfg. Co. He was 
vice-president and general manager 
of the firm’s former television and 


radio operations in Chicago. 
_ @ 


Increasing expansion in manufac- 
ture of new and complex navigation 
systems have resulted in a major re- 
organization of executive functions at 
Kolisman Instrument Corp., subsid- 
iary of Standard Coil Products Co., 
Inc. Philip E. Weber has been named 
assistant to the president; Frank 
Dupre has been named manager of 
manufacturing; and William McGurn 
is the new superintendent of the as- 
sembly department. 








William A. Stephens 


R. L. Garman 
General Mills 


General Precision 


Promotion of six executives at Gen- 
eral Precision Laboratory, Inc. were 
announced last month by Hermann G. 
Place, president of GPL and General 
Precision Equipment Corp., the parent 
company. Dr. R. L. Garman, a mem- 
ber of ISA’s New York Section, has 
been elected executive vice president 
and technical director, and J. W. Mur- 
ray was elected executive vice-presi- 
dent and general manager. R. W. Lee 
and W. J. Tull, were both elected vice- 
presidents. Other elections announced 
include: W. P. Hilliard, president of 
Pleasantville Instrument Corp., GPL’s 
manufacturing subsidiary; and R. G. 
Johnson, controller, to the additional 
office of assistant treasurer. 


: fF 2 


William A. Stephens has _ been 
named assistant general manager of 
the General Mills Mechanical Division, 
Minneapolis, Minn. He was formerly 
assistant to C. H. Bell, president of 
General Mills. 


ee FF 


Ervine M. Ripps has been named 
chief engineer of Hamner Electronics 
Co., Inc., Princeton, N. J. He was 
formerly a project engineer with the 
Beta Electric Corp. 








Dr. R. E. Buchele 


Servomechanisms 


F. M. Banks 


Servomechanisms 


Francis M. Banks, president and 
general manager of the Southern 
California Gas Co., has been elected to 
the board of directors of Servomech- 
anisms, Inc., and Dr. Robert E. Bue. 
chele has been named staff assistant 
to the firm’s Western Division map- 
ager in Hawthorne, Calif. Other 
moves at Servomechanisms include 
the appointments of Robert S. Miller 
as works manager at the Western Di- 
vision, and Thomas R. Cataldo as; 
sales manager of the Mechatron Di- 
vision. 


2 


Appointment of Ralph S. White as 
manager of research and engineering 
for the Spinco Division of Beckman 
Instruments, Inc., Belmont, Calif., was 
announced recently by Division Gen- 
eral Manager M. C. Hanafin. Mr. 
White transfers to the new post from 
Stamford, Conn., where he served as 
assistant manager of the Liston- 
Becker plant of Beckman’s Scientific 
Instruments Division. 


2 2} 


Simplex Valve & Meter Co. has 
announced the appointment of Hap- 
good Kipp as the Philadelphia district 
manager. Mr. Kipp was previously 
chief engineer for the American 
Water Softener Co. 


* ww 2 


Opening of an instrument service 
shop in Atlanta for the convenience 
of industrial instrument users in the 
Southwest has been announced by The 
Foxboro Co. Maynard S. Batchelder 
has been appointed shop manager. 


7 rR Ff 


A. W. Cash Co., Decatur, Ili., and its 
subsidiary, Cash Standard Stacon 
Corp., manufacturers of the Cash 
Standard and Cash Standard Stacon 
lines of pressure, temperature, hy- 
draulic process and combustion cem- 
trols, have announced the appointment 
of William Schupner as chief engineer 
for fluid power products. 


ISA Journal 
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W. W. Leitch 
MB Mfg. Co. 


w. W. R. Bush 


Fenwal 


Walter R. Bush has been appointed 
vice president in charge of engineer- 
ing and a member of the management 
committee of Fenwal, Inc., Ashland, 
Mass., manufacturers of temperature 
controls and fire and overheat detec- 
tors for industrial and aviation use. 


xx* tk 


William W. Leitch has been ap- 
pointed general manager of the Vi- 
bration Division of MB Manufactur- 
ing Co., a division of Textron, Inc., 
New Haven, Conn. Leitch was form- 
erly a management consultant with 
Rath and Strong, Inc., Boston. 


e & &® 


The appointment of S. Wells Pel- 
cher as personnel manager of the 
Perkin-Elmer Corp. has been an- 
nounced by Richard S. Perkin, presi- 
dent. He will report to G. F. Drowne, 
Jr., director of personnel for the firm. 


=  @ 


George Friedl, Jr. has joined Litton 
Industries as a vice-president accord- 
ing to an announcement by Litton 
President Charles B. Thornton. Friedl 
was formerly vice-president and di- 
rector of advanced planning at Link 
Aviation. 


x k * 


Appointment of William Q. Nichol- 
son as chief staff engineer for Hycon 
Mfg. Co., Pasadena, Calif. has been 
announeed. He was formerly director 
of engineering for the firm’s Instru- 
ment Division. 


2:.¢ 2% 


Appointment of Walter T. Hynes as 
manager of the newly-formed Elec- 
tronic Components Division of Waters 
Mfg., Ine., Wayland, Mass., has been 
announced. The firm manufactures 
coils, chokes, condensers, switches, 
dial drives, shaft locks, and other 
eeeente for the electronics indus- 
ry. 


x *k * 


Appointment of Byron E. Blakeman 
as quality control consultant for the 
Helipot Division of Beckman Instru- 
ments, Inc.. Newport Beach, Calif., 
has been announced by William M. 
Semple, Helipot director of manufac- 
turing. 
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MEASURE 
LIQUID 





Pe 


‘up to 1000 GPM wits 


NIAGARA 


Displacement Meters 


Measurement of liquids in any process is only as dependable as the 
accuracy of the measuring equipment. Niagara Meters measure 
volumetrically. Each nutating cycle of the piston displaces a fixed volume 
which remains constant for any specified liquid and temperature range. 
Niagara Meters are individually tested and calibrated to close tolerances 
at all rates of flow within their capacity. 

Accurate measurement prevents waste and loss. Liquid formulas can be 


processed with accuracy 
insuring greater uniformity 
of product. 

Learn all the facts . . . Mail 
the coupon for complete 
information. 


BUFFALO 
METER CO. 


2934 Main Street 
BUFFALO 14, NEW YORK 


Se ee a 


Please send me information on the complete | 
line of Niagara Meters. 
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Temperature Controller 


e New dual-range Series 560 
thermistor-actuated temperature 
controller gives total operating 
range of 100°-600°F. Another 
model provides a_ spread of 
—100 to +500°. Development 
of these models extends the oper- 
ating range of thermistor control- 
lers and for the first time permits 
their use for sub-zero applica- 
tions. Ranges can be switched 
without recalibration. Fenwal, 
Inc., Ashland, Mass. 


Circle 1P on Readers’ Service Card 


Pyrometer Controller 


e This new Multi-Point Py- 
rometer Controller has been de- 
veloped to permit automatic tem- 
perature control of 4 to 10 sepa- 
rate units with one instrument. 
It combines the accuracy of null- 
balance potentiometer measuring 
circuit with the speed of an el~ 
tronic control system. It applies 
to almost any installation suit- 
able for two-position control ac- 
tion. Thermo Electric Co., Sad- 
dle Brook, N. J. 


Circle 2P on Readers’ Service Card 


Three-Pole Relay 


e A miniature 3-pole relay. series 
occupying less than a cubic inch 
of space is the newest addition 
to firm’s line of precision relays. 
They are designed to meet de- 
mands for miniaturization and 
multiplicity of action within a 
single relay. Applications cover 
products typified by small busi- 
ness machines, alarm systems, re- 
mote controls, and intercom sys- 
tems. Potter & Brumfield, Inc., 
Princeton, Ind. 

Circle 3P on Readers’ Service Card 


Synchros 


e The new 3 Minute Size 23 
Synchros are engineered to en- 
able design engineers to increase 
accuracy in control and data 
transmission systems and servo 
mechanisms. In many instances 
these units eliminate the need 
for two-speed synchro systems, 
thereby reducing cost, and affect- 
ing appreciable economies in 
weight, size, complexity and 
gearing problems. Norden-Ketay 
Corp., Stamford, Conn. 

Circle 4P on Readers’ Service Card 


Temperature Regulator 


e This new safety-type tempera- 
ture regulator has been added to 
firm’s line of self-powered con- 
trol instruments. It will close au- 
tomatically to prevent overheat- 
ing and possible damage to prod- 
ucts in process. The model con- 
tains a 45¢” bellows for more 
powerful response and smoother 
modulating action. Fulton-Syl- 
phon Division, Robertshaw-Fulton 
Controls Co., Box 400, Knoxville, 
Tenn. 

Circle 5P on Readers’ Service Card 


Plug-In Strip 


@ Model 166 plug-in strip for 
totalizer applications has been an- 
nounced. This compact unit pro- 
vides an accurate register in pro- 
grams involving velocities, pres- 
sures, temperatures, flow rates, 
viscosities, gages, lineal measure- 
ments, sheet countings, stacking 
counts, and processes where 
speeds are too great for mechani- 
cal counters. Baird Associates 
Atomic Instrument Co., Cam- 
bridge 38, Mass. 

Circle 6P on Readers’ Service Card 


Venturi Tube 


e@ This fabricated Venturi Tube, 
displayed by E. N. Bulger, of 
manufacturer’s sales staff, has 
been developed for measurement 
of fluids, both gas and liquid, in 
the industrial, process, waste, 
sewage and industrial waste fields. 
It is adaptable for a variety of 
end fittings and may be equipped 
with welded or slip-on flanges. 
Penn Instruments Div., Burgess- 
Manning Co., Haverford Ave., 
Philadelphia 4, Pa. 


Circle 7P on Readers’ Service Card 


Photometer 


e High sensitivity and accuracy, 
low drift, and flexibility of op- 
eration are said by manufacturer 
to be salient features of this PH- 
200 Universal Photo-Multiplier 
Photometer, designed for users of 
light measurement equipment. 
Incorporating a highly-regulated 
electronic power supply, it is 
completely self-contained and 
portable. El Dorado Electronics 
Co., 1401 Middle Harbor Rd., 
Oakland 20, Calif. 


Circle 8P on Readers’ Service Card 
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Guenttistive Leak Checking Pitter &Prumpield eng ineerin g 


1s in thts picture 


e Inexpensive quantitative leak checking 
is possible with this new device called the 





=e 





wR 
Halogen Leak Standard. It is a portable 
instrument for the precise calibration of 
halogen-type leak detectors. Easy to use, | 
the new leak standard is plugged in to a 
110-120 volt, 50-60 cycle power supply. 
General Electric Co., Schenectady 5, N. Y. | 
Circle 9P on Readers’ Service Card 





Solenoid Valve 
This new solenoid valve, C series, is be- | 
ing offered for contro] of air, water, oils, 
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Which P&B relay would you specify to 
CONTROL AN ELECTRONIC OVEN? 


> 








PR Series MS Series 





gasoline and many other fluids and gases. 











It is a packless, direct-acting valve, with | New electronic ovens—the kind that cook 
only two moving parts. The maker claims | an 18-pound turkey to delicious perfection ENGINEERING DATA 
this valve to be bubble-tight, even on in an hour and a half, and bake potatoes in SERIES: PR Heavy Duty. 

: os late: Shas . > . CONTACTS: Max. DPDT. 5/16" dia. 
vacuum. Skinner Electric Valve Div., an amazing 4 minutes—require heavy duty, silver, 13 amps at 115 V., 0 eyes. 
Skinner Chuck Co., New Britain, Conn. f ‘ 1 desiened fee ticks ak non-inductive. 6.5 amps at 230 V., 

Circle 10P on Readers’ Service Card ast-acting relays designed for high voltage 60 cycle, non-inductive. 
switching. Long, trouble-free service is es- VOLTAGE RANGE : 6 to 110 V.DC. 6 

ss ‘ " 0 : ° 
Analog-to-Digital Converter sential and U/L approval is a must. COIL RESISTANCE: 63800 ohm max. 
® This shaft position, analog-to-digital con- P&B’s PR 11 relay—easily and economi- p> ETE a ae 
verter, the Digi-Coder, is now available in cally adapted to this customer’s specifica- to 85° C. AC,—45° to 55°C. 

tions—exactly filled the bill. P& B engineers Oe Ha TS% nominel. AC, 
4 ; 
are old hands at adapting basic relay types TERMINALS: Heavy uty serew type. 
° ° ° f reuits t 
to highly specialized uses. Twenty-five busy geet. a 
years of relay designing, engineering and BASE: Molded phenolic or metal. 
; : : * dia. h 
manufacturing at P&B have built an un- woo a ee 
rivaled backlog of information and skill Sees: 2%" W. x 3%" L. x 
which is yours to command. 


P&B RELAYS AVAILABLE AT MORE THAN 
500 DISTRIBUTORS IN ALL PRINCIPAL CITIES 


4 new C-2-B model. It incorporates many ° 

new features such as reduced inertia, wide & ”" me. PRINCETON, INDIANA 
of ing v 

ubge of ac and de operating voltages, and Subsidiary of AMERICAN MACHINE W & FOUNDRY COMPANY 

nOM-Corrosive, precious-metal contacts. 

Fischer & Porter Co., Hatboro, Pa. | Manufacturing Divisions also in Franklin, Kentucky and Laconia, New Hampshire 
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Automatic Controls for 


FLOW, PRESSURE, RATIO, COMBUSTION, EDGE POSITION AND THICKNESS 












eT, j 


ELECTROJET PROVIDES 2 H.P. TO 40 H.P. HYDRAULIC 
OUTPUT FROM LOW LEVEL ELECTRICAL INPUT 





FROM TRANSDUCERS: 


FOR PRESSURE « FLOW « RATIO - 
WEIGHT OR FORCE + SPEED - POSITION - 
TEMPERATURE + THICKNESS 


TO THESE FINAL CONTROL ACTIONS: 

















Note the Unique Advantages ! 
The ELECTROJET offers those particular advantages __ 
only hydraulic power can provide: 

1. Low Maintenance—Self Lubricated Parts 


2. Output Power to Fill Needs from Smallest to | 
Largest Requirements 


3. Wide Range of Operating Speeds 
4. Low Time Constants 


5. High Acceleration and Damping Power 










































































































Crank Linear 
Moment Motion Rotation 6. Convenient Safety Interlocks 
ema 
ELECTROJET functions as a Spring-Loaded ann ELECTROJET functions in a 
Position Servo Control System F eedback nee, Floating Control System 
Potentiometer 
. Beta, X-Ray or 
Fixed : y 
Set Point Plate” 7 Squeeze Other Type 
Potentiometer Oil Roll — Gauge 
Col. Inches Supply Pease Strip 
a OT 
by ) Amplifier Plate Skelp 
Set Point A-C eS a ar 
‘oin 
> ELECTRO A-C 
Voltage JET 
» y ELECTROJET 
|Timer| Feedback Drain UNIT Set Point 
Voltage Potentiometer—> 
in this instance to control the thickness of the sheet felt In this instance to control the thickness of steel 
being produced on an hydraulic press. strip in a Rolling Mill 
A-C ELECTROJET D-C ELECTROJET 
STUDY Reference winding (constant)... ..115v, 0.15 amp, 50-60 cps Maximum power input............0eeeeeeeeeeee . «6 wath 
Control winding (variable) ............ 0-195, 0-O.15 emp Coll redlbaneds occ cccccccccaceesec 5 ohms to 20,000 ohm 
THESE NN no 0 0.0 060 0:90:090 96640 6000088 2v max. Sramitatesd MOE, 6 0.606 scccnccccscdeweens 20 microwatts 
SPECIFICATIONS Jet Pipe pressure............ 110-150 psi std, 400 psi max. Hydraulic specifications............+..- As for A-C Electroje! 
Jet Pipe flow (examples) ...1.2 mm nozzles; 100 psi, 0.6 gpm Amplifiers for both A-C and D-C Electrojets are available # 


2.5 mm nozzle; 400 psi, 5.2 gpm =meet almost all requirements. However, in most application 
i cc eedcarecet ep tn esedens 2000 psi max. 


Send for application bulletin No. 38.1 
THE ASKANIA REGULATOR COMPANY APPLICA- 
TION BULLETIN NO. 38.1 contains 
16 diagrams and illustrations to describe 
1 available ELECTROJET types 
2 applications and operation factors 
3 types of Final Control elements, etc. 
You'll want this bulletin for application... 
for study....for ready reference. 


Write Askania Regulator Company, 264 E. Ontario Street, Chicago 11, Illinois 


ASKA NEA recutaror COMPANY 


“CONTROLS FOR INDUSTRY”’ 
HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, , - 
ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS .. _ 


the D-C Electrojet requires no amplifier. 


A SUBSIDIARY OF 
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The only portable potentiometer 





pyrometer with interchangeable 
direct-reading scales 







Temperatures 
Read Directly. 
No graphs, 
charts or 

conversion 








Interchangeable 
scales measure 
all types of 
thermocouples 







...checks and calibrates all types 
of temperature instruments. 


“Pyrotest” is the most versatile instrument of its a 
Compact, rugged, easy to carry (12 Ibs... . 124%" 


9” x 84%”). Accurate to \% of 1%. 5 instruments in one— 
with a aslo for every use, interchangeable in 30 sec- 
onds. Self-contained power supply. Write for free Bul- 
letin 112. 


TECHNIQUE 
ASSOCIATES, INC. 


211 E. SOUTH STREET 
INDIANAPOLIS 25, IND. 
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ANTIQUE 


ARE YOUR 


MICRO- 


MACHINING 
METHODS? 









Super precision collets for jewelers type lathes. 
Ideal for holding micro-drills or other parts 
where concentricity is important. Available 
from stock in complete range of sizes 
from .004” (.1 mm) to 5/16” (8.0 mm). 







LOUIS LEVIN & SON, 


NEW “SAFEGUARD” ROTAMETER BULLETIN 
Gives Step-by-Step Sizing Instructions 





Immediately available on request, 
new SK Bulletin 18RG provides 
valuable information for anyone 
who must measure fluid rate-of- 
flow accurately and safely. The 
bulletin describes SK's line of 
Safeguard’ Rotameters— 
includes complete data on appli- 
cation, construction, materials avail- 
able, installation, and operation. 


User benefits are recorded in 
detail. Of great value are the 
simplified, step-by-step instructions 
for sizing and selecting Rotameters 
for liquid and gas rate-of-flow 
measurement. Capacity tables are 
included. 











For a copy of Bulletin 18RG, 
write to us at the address below. 


HIGH SPEED STEEL + MICRO-DRILLS 


SehuTle and Koerting 


meer * 


JEERS 
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USE THE PERFECT COMBINATION 


For Assured Accuracy 


in MICRO-DRILLING 


SPHINX 









Drills from .0016” to .0591” are stocked 
in increments of .0004” (.01 mm). From 
.0610” to .1181” in incre- 
ments of .0020” (.05 mm). 
Left hand micro-drills for 
use on Swiss type auto- 
matic screw machines. 
Short flute center drills. 
Send for Bulletin “Q’’ list- 
ing complete line of drills 
or Catalog M listing collets 
as well as full line of instru- 
ment lathes and accesso- 
ries. 




























INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 
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Schedule These Dates... 


APRIL | 10} 11 | 12 |1957 























to attend the... 


ISA National Nuclear 
| Conference 
and 
3rd Annual ISA 
Southeastern 
Regional Exhibit 





Atlanta, Georgia 


e Three Day Conference Program 


Reactor Instrumentation, Industria] Nuclear Instru- 
mentation, Basic Problems in Nuclear Instrumenta- 
tion, Health Physics Radiation Instrumentation, 
University Program and Nuclear Instrumentation 
in the Medical Field. Program will include Social 
Functions. 


> 100 Booth Regional Exhibit 


Continuing the annual exhibit of Southeastern re- 
gion ISA Sections, this three day exhibit will be 
managed by Fred J. Tabery, Exhibit Manager of 
National ISA Exhibits. 


& Maintenance Clinics 


This practical session will offer the maintenance 
man and technician an opportunity to learn latest 
maintenance and repair procedures. 


& Tours and Ladies Program 


Tours of Lockheed Aircraft Plant including nuclear 
facilities and the Georgia Institute of Technology 
are planned. 


e Reactor Models 


Actual models of the Brookhaven Medical Reactor 
and Oak Ridge Graphite Reactor will be displayed. 





For Complete Details Write: 


HERBERT S. KINDLER 


Director of Technical Programs 
Instrument Society of America 


313 Sixth Avenue 
. Pittsburgh 22, Pennsylvania 
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> new products 





High-Voltage Regulated Power Supply 


e The Model 2500 Voltage-Regu- 
lated Power Supply features a 
0-2500 volt, 0-50 ma continuous- 
duty d-c output. Excellent regu- 
lation, low ripple, fast recovery 
time, good stability, and low out- 
put impedance distinguish this 
unit. In the range of 0-2500 
volts, the output voltage variation 
is less than 0.1 volts for load 
variations from 0 to maximum 
current and less than 0.2 volts for line fluctuation from 105.9% 
volts. Kepco Laboratories, Sanford Ave., Flushing 55, N. Y. 
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Two-Way Solenoid Valve 


e This new two-way sole- 
noid valve for cooling appli- 
cations using liquid CQO, is 
offered in response to CO 
manufacturers requesting a 
reliable valve that would au- 
tomatically control liquid 
discharge. In particular, 
they are used in low tem- 
perature tumbling barrels 
and environmental test cham- 
bers where constant tem- 
perature control is neces- 
sary. Automatic Switch Co., 391 Lakeside Ave., Orange, N. J. 
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Multi-Channel Amplifier 


e For use where maximum mobility and flexibility is desired, plus 


applications where limited space is a factor, this multi-channel | 





d-c amplifier unit has been developed. Known as Model BL-5%, 

the unit consists of six completely-interchangeable plug-in ¢¢ 

amplifier sections, power supply, and six-channel oscillograph 

Brush Electronics Co., 3405 Perkins Ave., Cleveland 14, Ohio. 
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Recording Potentiometer 


e A new two pen, 1l-inch recording potentiometer has been devel 
oped to supplement firm’s line of 5-inch miniature recorders. De 
signed for laboratory and field applications, the recorder feature 
a 3-speed selsyn-motor chart drive which provides 1, 2, or 5 inches 
of chart travel for 100 turns of the selsyn, or synchronous-motot 
chart drives to provide standard chart’ speeds. Westronics, Int. 
3605 McCart, Ft. Worth, Tex. 
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nel Meter load 
Pa e This low cost panel meter com- 


bining extreme sensitivity with 
unusual shock resistance has been 
announced by Assembly Products, 
Inc., Chesterland, Ohio. Sensi- 
tivities of the new meter, desig- 
nated Model 253-E, begin with a 
full scale range of from 0 to 20 
microamperes, yet the manufac- 
turer said the meter will with- 
stand punishment more rigorous 
than the standard military 1200 
foot-pound shock test. 
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Versatile Moisture Monitor 
e This portable instrument for 


measuring minute quantities of 
moisture in gaseous mixtures is 
now available from Consolidated 
Electrodynamics Corp., 300 N. 
Sierra Madre Villa, Pasadena, 
Calif. Called the Type 26-30] 
Moisture Monitor, it is expected 
to solve many problems encoun- 
tered in research, quality control, 
and process efficiency. Its inher- 
ent versatility is said to make it useful in process applications. 
Circle 17P on Readers’ Service Card 





Pneumatic Computing Relay 
e This universal pneumatic 


computing-relay, Model 56-1, 
that can be adjusted to 
perform any one of six dif- 


ferent arithmetic functions, 
is being offered. Six other 
relays are also available, 


each designed for a specific 
computing operation. Meas- 
urements are received by 
the relay as pneumatic sig- 
nals (3-15 psi) ; computer output to a recorder or controller is also 
in terms of 3-15 psi. The Foxboro Co., Foxboro, Mass. 
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Concentric-Shaft Potentiometer 
weil e The new concentric-shaft de- 
sign, available in Waters preci- 
sion potentiometers, permits two 
potentiometers to be single-hole 
mounted for control by a dual 
knob. The tandem-mounted po- 
tentiometers have standard 1%” 
and %4” shafts. The assembly is 
mounted by the a,” 





usual *%% 
threaded bushing or can be sup- 
plied with servo-style mounting. 
Waters Mfg., Inc., P.O. Box 368, South Sudbury, Mass. 
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Azimuth Alignment Theodolite 


° An Azimuth Alignment Theodolite, permitting alignment of 
precision gyroscopes within an accuracy of two seconds of arc. 
has been developed by the Engineering and Optical Division of 
the Perkin-Elmer Corp., Norwalk, Conn. Precision gyroscopes 
automatically control the path or trajectory of planes, ships. 
guided missiles and the like. The instrument automatically de- 
tects discrepancies in the alignment of a precision gyroscope by 
‘ontinuous observation of the reflections from a mirror mounted 
on the monitored unit. 
Circle 20P on Readers’ Service Card 
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, LIQUID LEVEL CONTROL 
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As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 


Ne 





A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to a mercury 
switch. Basically, 
xX this is Magnetrol. 





* 


a 





MAGNETROL 


The Simplest, Most Versatile 


aE, 






Ever Devised! 


Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has snfinite operating life, 
with practically no maintenance at 
all. There are no wearing parts to 
get out of order. 


State 


Zone 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet avy pressure, temper- 
ature or corrosion requirements. 
That's why there’s practically no 
limit to Magnetrol’s use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 


» Inc. 2120 S. Marshall Bivd., Chicago 253, IMinois I 


send me catalog data and full information on 


§ Magnetrol Liquid Level Controls. 











—with single or multi-stage switching. F | 
are 
MAGNETROL, Inc. ee 5 3 
oO # ° » = 
“seg E32 
SEND COUPON FOR DETAILS Zazze<i 
eal mm =. a me 
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“MANUAL RESET” 








A “BLOCK-SAFE’ VALVE 


Wherever control or supply air to pneumatically oper- 
ated instruments and valves operating on dangerous or 
toxic process flows, or the process flow itself, must be 
blocked for safety, “manual reset” valves will provide safe, 
vigilant guarding of lives and property. 

They will snapact at a predetermined falling control 
pressure to either verit diaphragm air or lock it at the 
desired pressure. 


Upon return of control air they must be manually reset. 
Nothing is left to chance. 

Available in various materials in sizes up to 1” IPS. 

For prices, further technical information, and our repre- 
sentative’s address in your area, inquire directly to our 
home office. 
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> mew products 





Instrument Motors 


|@ This improved line of sub- 
| fractional horsepower Borg-Mo- 
tors for precision instruments are 
| available in a range from 1/2000 
'to 1/750 horsepower and are of- 
| fered in both synchronous and in- 
‘duction types, with or without 
‘gear trains. They are designed 
for quality instrument applica- 
tion and find use in the indus- 
itrial TV, recorder and_ instru- ¥ 
ment fields. Borg Equipment Div., The George W. Borg Corp, 
| Janesville, Wis. 
| Circle 21P on Readers’ Service Card 


| Thermocouple Connecting Units 


e This new line of plug- 
in thermocouple components 
designed to simplify and 
speed-up connection of ther- 
mocouples to industrial in- 
struments has been intro- 
duced. The connecting units 
(a series of plugs, jacks, 
multiple jack panels and 
such related hardware as 
cable clamps and tube con- 
nectors) can be used for ei- 
ither single or multiple ther- 
| mocouple connections. Minneapolis-Honeywell Regulator Co., In 
| dustrial Division, Wayne & Windrim Aves., Philadelphia 44, Pa, 
Circle 22P on Readers’ Service Card 


| Frequency Meter 


|@ An increase of frequency 
| range from 2400 to 10,200 
megacycles, to 2350 to 10,500 
megacycles, is a significant 
improvement in the new 
Model 802 Frequency Meter 
|covering the range of the 
most-used frequencies. Prin- 
ciple design change in this 
redesigned instrument is the 
elimination of the two mi- 
| crometers and substitution of a Veeder-Root digital counter system 
| for indicating frequency readings. Narda Corp., Mineola, L. lL 


|N. Y. 
| 
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| Miniature Potentiometer 


|e This miniaturized linear 
| travel potentiometer provides 
| a means of translating linear 
| mechanical motion into elec- 
trical signals. The unit is 
designed to meet the re- 
quirements of control sys- 
tems in aircraft, rockets, 
guided missiles and indus- 
trial machinery. Available in single or dual-element units, oti 
seals are provided for applications where severe environ 
conditions exist. MINCO Engineering & Manufacturing, Wi 
ington Ave. North, Minneapolis 1, Minn. 
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» new books 





gress in Semiconductors, edited by 
A. F. Gibson, R. E. Burgess, P. Aigrain, 
220 pp, $8.00 


This is the first in an annual series, launched 
to keep pace with developments in semicon- 
ductor research. Coverage is international in 
scope, surveying all aspects of semiconductors 
including applications of semiconductor devices, 
and designed for specialists as well as those 
working in allied fields. (John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, N. Y. 


Generalized Charts for Detonation Par- 
ameters for Gaseous Mixtures, B. T. 
Wolfson, R. G. Dunn, 26 pp, 75c 


Compiled in this volume are generalized charts 
useful in visualizing all relationships among 
detonation parameters for gaseous mixtures. 
The charts, that involve only dimensionless 
quantities, are plots of generalized equations 
derived directly from the classical equations 
of detonatoins. (Order from Office of Tech- 
nical Services, U. S. Dept. of Commerce, Wash- 
ington 25, D. C.) 


Guide to Research in Air Pollution, $1.50 


Growing nationwide concern over the prob- 
lems of air pollution is reflected in this second 
report on current research in the field. It is 
designed to aid engineers, scientists, public 
health officers and others interested in air 
pollution problems. Research projects described 
include developments of various instruments 
useful in sampling and analyzing impurities 
in the air. The first report, published in July, 
1956, provides a list of instruments and de- 
vices useful in the study of air pollution. 
(Order Dept., American Society of Mechanical 
Engineers, 29 W. 39th St., New York 18, N. Y.) 


Reference Data for Radio Engineers, | | 2) 
pp, $6.00 


The fourth edition of this book has been re- 
leased. In it, the contents of the previous 
volume are brought up to date, expanded 
where developments require further treatment, 
and new material has been added on such im- 
portant subjects as modern network design of 
filters, magnetic amplifiers, feedback control 
systems, semiconductors and transistors, scat- 
tering matrixes, digital computers, nuclear 
physics, information theory, and probability 
and statistics. (Publication Dept., Interna- 
tional Telephone and Telegraph Corp., 67 Broad 
St., New York 4, N. Y.) 


Electronic Computers and Management 
Control, George Kozmetsky, Paul 
Kircher, 296 pp, $5.00 


How electronic computers and new methods of 
operations research can help solve management 
problems is explained in non-technical* terms 
in this volume. It thoroughly surveys business 
planning and control problems, and integrates 


with the simplifying techniques of 
electronic data processing. (McGraw-Hill 
ae, S- Inc., 3830 W. 42nd St., New York 
, +) 


Professional Engineer's Examination — 
ions and Answers, William S. 
LaLonde, Jr., 462 pp, $6.50 


This is an authoritative guide to help engineers 
pass licensing examinations. Questions and 
answers show exactly the type of questions 
asked. It contains over 500 questions selected 
from actual examinations fer the Professional 
Engineer License, the Land Surveyor License, 
and the Engineer-in-Training Certificate. (Mc- 
Graw-Hill Book Co., Inc., 330 W. 42nd St., 
New York 36, N. Y.) 


A Review of Automatic Technology, 13 
pp, 10c. 

This booklet. discusses the meaning, outlook, 

and implications of automation, and its effect 

on industrial relations. (Order Catalog No. 
6/a:2166, Government Printing Office, 

Washington 25, D. C.) 


Maintenance Manual of Electronic Con- 
ceed by R. E. Miller, 304 pp, 


Written by top engineers in the field, this book 

a8 a practical installation, maintenance 

and service manual on electronic control equip- 

ment and is directed at electricals, and radio 

Co. electronic technicians. (McGraw-Hill Book 
» Inc., 3830 W. 42nd St., New York 36.) 
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To the crealve. engineer... 





AiResearch two stage lightweight 
gas turbine compressor provides 
pneumatic power for aircraft 
main engine starting and serves 
as auxiliary power source for 
a variety of ground and 
in-flight services. 
Ww 
WwW 
WwW 


The rapid scientific advance of 
our modern civilization is the 
result of new ideas from creative 
minds that are focused on the 
future. Our engineers not only 
have ideas but have the ability to 
engineer them into products. 
That’s why The Garrett Cor- 
poration has grown in both size 
and reputation to leadership in 
its areas of operation. That’s 
why we are seeking more crea- 
tive engineers to help us main- 
tain and extend our leadership. 
If you fall in that category, 
you'll find working with us 
fulfilling in stimulation, achieve- 
ment and financial rewards. 





DIVISIONS: 
AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX 





All modern U.S. and many 
foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration sys- 
tems, pneumatic valves and con- 
trols, temperature controls, cabin 
air compressors, turbine motors, 
gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, electro-mechanical 
equipment, electronic computers 
and controls. 

We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of your edu- 
cation and experience today to: 


Mr. G. D. Bradley 


9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 


AIRESEARCH INDUSTRIAL * REX * AERO ENGINEERING 
AIRSUPPLY * AIR CRUISERS * AIRESEARCH AVIATION SERVICE 
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Pyrometer 


e Bulletin 4257 covers a wall-mounted py- 
rometer with flexible arm, described as a 
new addition to the field of surface-tempera- 
ture instrumentation. The Type R-4200 
Pyrometer combines the convenience of a 
portable and the instrument-protection of 
a wall-mounted unit. Illinois Testing Lab- 
oratories, Inc., 420 N. LaSalle St., Chicago 
10, Ti. 
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Metering System 


e@ The “Fluidometer,” a volumetric, auto- 
matic, metering system designed especially 
for the batching of liquids, is outlined in 
Bulletin FL-56. The system is adaptable 
to practically any liquid measuring prob- 
lem, whether it involves gallons, barrels, or 
tank cars. Equally accurate in handling 
liquids of high or low viscosity, and elimi- 
nates waste and guess work in batching. 
Hetherington & Berner, Inc., 745 Kentucky 
Ave., Indianapolis 7, Ind. 
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Film Sensitivity 
@ Information about recent advances in 
film sensitivity that have extended the 
scope of high speed movies for industry is 
included in “High Speed Motion Pictures 
at the Service of the Engineer,” a new 
pamphlet now ready for distribution. East- 
man Kodak Co., Rochester 4, N. Y. 
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Instrument Enclosure System 


@ Literature is available outlining a modu- 
lar instrument enclosure system. This new 
line has been developed to satisfy nearly 
every need for an enclosure. The literature 
gives features, applications and designs, 
and photographs and schematic drawings. 
Amco Engineering Co., 7333 W. Ainslie 
St., Chicago 31, III. 
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Tables and Data 


e@ Firm has announced publication of the 
first supplement to its booklet, “Selected 
Scientific and Engineering Tables and 
Data.” Like the original 112-page “Tables 
and Data,” the supplement contains a wide 
variety of technical information, reflecting 
the many fields of activity of the 76-year- 
old testing firm. Selection of the charts 
and tables for these publications was based 
on a combination of their utility and i-- 
frequency of their publication in standard 
references. United States Testing Co., Ho- 
boken, N. J. 
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Annunciator Systems 


@ Manufacturer has issued a catalog on its 
line of self-policing visual and audible an- 
nunciator systems. It lists the Scam “De- 
Line,” “Du-All,” “S”-Line, and “Explosion- 
Proof” alarm systems as well as detailed 
information on what to consider when se- 
lecting an annunciator, wiring diagrams 
for alarm units, sample alarm sequences 
which may be common to many plants, and 
much other valuable engineering and in- 
stallation data. Scam Instrument Corp., 
1811 W. Irving Park Rd., Chicago 18, Il. 
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Process Refractometer 


e A new process refractometer, designed 
to monitor continuously the refractive in- 
dex of liquid process streams in refineries 
and chemical plants has been introduced. 
Known as Type 38-202, it is an improved 
version of an earlier type which has seen 
successful use in automatic control of liq- 
uid-stream blending and fractionator-tower 
operation. Consolidated Electrodynamics 
Corp., 300 N. Sierra Madre Villa, Pasa- 
dena, Calif. 
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Data Handling 


e Literature describes the Oscar Model 
I, designed specifically for rapid and ac- 
curate reduction of trace records appearing 
on either film or paper. Its data handling 
capabilities are tailored for application in 
fields such as: aircraft and missile testing; 
static and dynamic testing; medical re- 
search; petro-chemical and metallurgical 
analysis; and exploration geophysics and 
meteorological research. Benson-Lehner 
Corp., 11930 Olympic Blvd., Los Angeles 
64, Calif. 


Circle 8L on Readers’ Service Card 


Pressure Gages 


e@ Bulletin is available on bandrive pres- 
sure gages that incorporate a new concept 
in transmitting linear motion. Deflection 
of the Bourdon tube or pressure cell is 
transmitted to the indicating pointer of 
the gage without gears. Norden-Ketay 
Corp., 99 Park Ave., New York 16, N. Y. 


Circle 9L on Readers’ Service Card 


Chlorine Evaporator 


e@ Catalog 70-21 describes and _ illustrates 
firm’s chlorine evaporator. The new unit 
has a maximum capacity of 6000 pounds of 
chlorine per day. Fischer & Porter Co., 889 
Jacksonville Rd:, Hatboro, Pa. 

Circle 10L on Readers’ Service Card 


Assembly Kits . 


e Twelve-page brochure, TDS 1110, pp 
vides information on the complete group of 
Servoboard Electro-Mechanical A 
Kits. They include the Microswitch ie 
Cam Assembly, Pulse Disk. Servo 

of America, 20-20 Jericho Turnpike, Ney 
Hyde Park, L. 1, N. Y. : 
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Controlled Volume Pump 


e Firm announces the availability of ig 
new Bulletin 1056 on sanitary liquid 
controlled-volume pumps. It describes 
illustrates the construction of the sani 
liquid end and the ease with which it) 
disassembled for thorough cleaning. 
ton Roy Co., Station P, 1300 E. Merma 
Lane, Philadelphia 18, Pa. 2 
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Electronic Potentiometer 


e Bulletin P1271 outlines a new self-bal- 
ancing potentiometer that gives a inu 
ous record on a 3-inch strip-chart. 

new Dynamaster recorder, which te 
standard components, is housed in a cast 
only 5 inches square, to blend with othe 
modern miniature instruments. The Brie 


tol Co., Waterbury 20, Conn. 
Circle 13L on Readers’ Service Card 


Temperature Regulators 


e New folder describes and _ illustrate 
firm’s 650 Series of Temperature Regulators. 
These regulators, all featuring a balanced 
type of construction, are vapor pressure 0p 
erated. Atlas Valve Co., 280 South St, 
Newark 5, N. J. 


Circle 14L on Readers’ Service Card 


Photoelectric Controls 


e New catalog illustrates and describes 
widely varied photoelectric applications 
industrial use. The catalog contains photo 
graphs, descriptive text, schematic draw 
ings, specifications, and applications. W.4 
Gieseke, Autotron, Inc., Box 722-DE, Dar 
ville, Tl. 


Circle 15L on Readers’ Service Card 


Non-Contact Gage 


e Literature is available on a new, pot 
able, electronic non-contact gage, for lab 
oratories and quality control techniciats 
to measure thickness of material in 

ess. Accuracy is to within one peed 
a predetermined standard. Industri 


Gauges, West Englewood, N. J. 
Circle 16L on Readers’ Service Card 
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What makes these 
temperature 


instruments sell? 


ISCHER & PORTER temperature instruments 

sell. We can’t tell you all the reasons why, 
but we know instrument men order them again 
and again. 

It must be their reliability. It must be their 
accuracy. It must be their quick response. 

All of these things and more are built into 
F&P temperature instruments. 

Check the many advantages you get with 
F&P instruments: 


Fast response because of balanced design. Thin 
wall bulbs, internal capillary diameters and high 
filling pressure make it so. 


High Sensitivity 


For any application between minus 400°F and 
plus 1000°F. 


Linear output in all liquid and gas filled systems. 
Positive over-range and under-range protection. 





Up to four pens in one instrument. 
Dual control instruments, with all accessories 
enclosed within the case. 


Stainless steel parts, controller adjustments 
easily accessible, all controller options available. 


Even in the smallest details Fischer & Porter 
engineering provides you with the best answer 
to your instrument needs. Write for complete 
details or specific quotations. Fischer & Porter 
Co., 517 County Line Road, Hatboro, Pa. 
© Ni al eel 
Illustrated Literature 
on Request 


Catalog 12-A-10 provides complete 
engineering specifications on F&P 
Temperature Instruments. A copy 
is free for the asking. Write now. 
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NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @NEY’S SMALL PARTS 
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PRECIOUS 
METAL 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


Ney designs and makes to customers’ specifications sliding contacts, 
slip rings and assemblies, commutator segments and assemblies, brush 
and brush holder assemblies, and precious metal resistance wire. 
Consult Ney’s Engineering Dept. and find out how precious metals 
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can improve your products. 


THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. M HARTFORD 1, CONN. 


Specialists in ;'recious Metal Metallurgy since 1812 













Ney has just built this 
- modern new plant to give 






you even better products 






> and better service. 
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FIRST-SURFACE MIRRORS 


QB A BEAM SPLITTERS 
AOPTICAL FILTERS” 


Gor : 
a “Tigh y 


Fi é 











Service, plus Quality, makes EVAPORATED 
first choice for optical coatings and mirrors 


Modern instruments require pre- 
cision mirrors and optical parts to 
obtain maximum accuracy. Evapo- 
rated Metal Films, pioneer in apply- 
ing optical coatings to glass surfaces, 
has the knowledge and experience 
necessary to produce the finest 
optical coatings available. Send for 
a free booklet describing various 
‘Evaporated coatings, beam splitters 
and optical filters. 


monte seer oy , 


FILMS CORP, 


f. a 


a, New York 
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> new literature 


Miniature Turbulence Gage 


@ Designed to measure turbulent pressups 
in wind tunnels, along skin surfaces gf 





model structures, for the study of fluid flow 


in gas and hydraulic lines and in migp 
phone applications, the new Turbuleng 
Gage provides 40 millivolts sensitivity per 
psi minimum with a pressure range of 0 ip 


—~— 


10 psi. Bulletin 805, Endevco Corp, 1 | 


E. California St., Pasadena, Calif, 
Circle 17L on Readers’ Service Card 


Chemical Process Equipment 


e Brochure is available which preseny 
firm’s complete line of instruments for 
chemical process applications. It high 
lights primary elements for detecting 


changes in temperature, pH, gas concep. | 


trations, and other operating variable: 
Leeds & Northrup Co., 4907 Stenton Ave, 
Philadelphia 44, Pa. 


Circle 18L on Readers’ Service Card 


Variable Air-Capacitor 


e Literature explains how improvements 
in electrical and mechanical _propertie 
have been obtained in the new Type-]4% 
Variable Air-Capacitors by machining them 
from solid metal. Both rotors and stators 
are gang milled from shaped, extruded, 
aluminum rods. This method allows clos 
mechanical tolerances to be held, and 
makes a sturdy structure with high me 
chanical stability. General Radio Co., 2} 
Massachusetts Ave., Cambridge 39, Mass. 
Circle 19L on Readers’ Service Card 


Electron Microscope 


@ Twelve-page brochure entitled “Noreleo 
Electron Microscopes” gives complete data 
on construction and operation of such it 
struments. It covers such things as the 
electron optical system, pumping unit, elec 
tronics, high voltage, column, gun, mag 
netic beam alignment, condenser and aper 
ture, beam wobbler, objective lens and 
astigmator. North American Philips Co, 
Inc., 750 S. Fulton Ave., Mount Vernon, 
N. Y. 


Circle 20L on Readers’ Service Card 


Potentiometers 


e@ Literature describes and __ illustrate 
firm’s newest standard multi-turn and sit 
gle-turn models of wire-wound, high-pr 
cision potentiometers. They are designed 
and built to meet numerous application 
and to satisfy or exceed commercial 
military equipment requirements. The de 
signs can be modified to incorporate sp 
cial features and characteristics to me 
customer’s individual requirements. Ele 
tromath Corp., Henry St., Stamford, Cont 
Circle 21L on Readers’ Service Card 
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DU-ALL 


(Patent 2,730,704) 


Scam Model SC-10 DU-ALL annunciator 
systems introduce new standards for 
compactness, usefulness and economy. 
Available in four standard cabinet sizes 
with Scam’s unique plug-in relays, plug- 
in light boxes with 2-section back light- 
ed nameplates. Each plug-in and light 
box combination provides alarm indica- 
tion for two separate and unrelated 
field conditions . . . Write or phone for 
information on your specific alarm 
problem. 


ALARM SEQUENCE: 


Normal: lights off, horn off 
Abnormal: lights flashing, horn on 
Reset: lights bright, horn off 
Normal again: lights off, horn off 


Features of the SC-10 MODEL 


1, Interchangeable with standard 
Scam systems. 

2. Operates with normally open field 
signals. 

3. Optional Lock-in of momentary 
alarms. 

4. De-energized circuit (no-drain). 

5. Photograph illustration above 
with 20 alarm stations requires 
panel area of only 754” high x 
17%" wide. 

6. Two lamps for each indication, 

7. Economical. 


THE 


a 


INSTRUMENT CORP, 


Chicago 18, Illinois 
Phone IRving 8-9334 


SALES REPRESENTATIVES: 
Atlanta * Boston © Buffalo « Chicago 
Cincinnati « Cleveland « Dallas « Detroit 

ton © Indianapolis * Kansas City 
les Angeles «© Louisville *« New York 
Philadelphia «+ Pittsburgh «+ Portland 
St. Louis ¢ San Francisco Seattle « Tulsa 

Toronto and Vancouver, Canada 
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Transistor Oscillator 


e Complete information and _ detailed 
specifications are available on the Transi- 
lator (Model 125A), a new portable, crys- 
tal-controlled transistor oscillator. It em- 
ploys a pair of transistors and a unique 
diode feedback system in a battery-operated 
unit. Kay Electric Co., 14 Maple Ave., 
Pine Brook, N. J. 


Circle 22L on Readers’ Service Card 


Self-Powered Feeder 


e Complete information is contained in 
Publication TP-68-M on a_ self-powered 
feeder used to control the feed of dry, free 
flowing materials at rates from 200 to 2000 
pounds per minute. Other units are avail- 
able to control feeds down to five pounds 
per minute over a ten to one operating 
range. Wallace & Tiernan, Inc., Belleville 
9, N: J. 


Circle 23L on Readers’ Service Card 


Fifty Point Scanner 


e Literature is available on the Baldwin 
50-point automatic scanning recorders for 
SR-4 strain gages and SR-4 transducers. 
They have been improved to accommodate 
both two and four-arm strain-gage bridges, 
provide greater flexibility of operation and 
more useful data presentation, and to offer 
an additional lower strain range. Dept. 
$0155, Baldwin-Lima-Hamilton Corp., Walt- 
ham, Mass. 
Circle 24L on Readers’ Service Card 


Power Supplies 


@ Catalog 57 lists firm’s complete line of 
regulated power supplies for laboratory 
and industry. The catalog. is illustrated 
with photographs and schematic drawings. 
Also gives general information, special fea- 
specifications. Lambda _ Elec- 
13lst Street, College 


tures and 

tronics Corp., 11-11 

Point 56, N. Y. 
Circle 25L on Readers’ Service Card 


Fluid System Specialties 


e Newly issued Catalog 4395 shows Parker 
fluid-system specialities—clips for support 
of tube lines, dual heat-transfer coil for 
cooling applications, pressure snubber for 
protection of gages, and manifold valve to 
simplify draft gage line blow out. Parker 
Appliance Co., 17325 Euclid Ave., Cleve- 
land 12, Ohio. 


Circle 26L on Readers’ Service Card 


Mobile Air Monitor 


e Literature is available on a new, mo- 
bile, air monitor with fixed or moving fil- 
ter that automatically measures and records 
airborne radioactivity, and warns by light 
and bell when preset limits are exceeded. 
Nuclear Measurements Corp., 2460 N. Ar- 
lington Ave., Indianapolis 18, Ind. 
Circle 27L on Readers’ Service Card 
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COMPRESSION 


TENSION 


Please request 
Series L bulletins. 


LABORATORIES 


12401 W. Olympic Bivd., Los Angeles 64, Calif. 
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STANDARDS 








ENGINEERS | 





for primary standards 
laboratory 





At Hughes we are conducting funda- 
mental research and development and 
production engineering in the fields 
of radar systems, guided missiles, dig- 
ital and analog computers, microwave 
tubes, semiconductor products and 
other activities requiring use of many 
types of test equipment. This activity 
is supported by an outstanding Pri- 
mary Standards Laboratory equipped 
for electrical, mechanical and physical 
certifications. 

Those with extensive experience in the 
measurement of electrical and physical 
quantities to a high degree of accuracy 
and who wish to join in the establish- 
| ment of new techniques to further in- 
crease the accuracy and application of 
such measurements will find a satis- 
factory outlet for these abilities at 
Hughes. 








Scientific Staff Relations 


Research and Development Laboratories 





HUGHES AIRCRAFT COMPANY 





Culver City, California 
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Portable Testing Comparator 


e Bulletin illustrates portable lead-testing 
comparator. Also has descriptive informa- 
tion and gives the range and accessories 
available for checking lead screws. Com- 
parator quickly and accurately checks 
thread error by inspecting from one flank 
angle or centralization between both flank 
angles of the thread. Jerpbak-Bayless Co., 
Solon Rd., Solon, Ohio. 


Circle 28L on Readers’ Service Card 


Polyvinyl Chloride Eductors 


@ Bulletin Supplement 2M-PVC describes 
firm’s new Polyvinyl Chloride (PVC) Educ- 
tors which have been added to standard 
line. The PVC Eductor is recommended 
for liquid pumping and mixing operations 
and, when particle size permits, the han- 
dling of solids. Dept. JA-1, Schutte and 
Koerting Co., Cornwells Heights, Bucks 
County, Pa. 


Circle 29L on Readers’ Service Card 


Static Switching System 


e A new bulletin on static switching sys- 
tems is available. Designated GEA-6364, 
the publication describes the operation of 
a static switching system and lists its ad- 
vantages as reduced downtime, easy main- 
tenance, greater reliability, greater flexi- 
bility, reduced inspection and replacement, 
and minimized atmospheric problems. 
General Electric Co., Schenectady 5, N. Y. 


Circle 30L on Readers’ Service Card 


Pressure Gages 


e Bulletin DH-23 features firm’s line of 
pressure and chemical gages. These units 
can be used on such services as engines, 
turbines, blowers, hydraulic presses, pumps, 
compressors, or wherever a gage is sub- 
jected to violent pressure pulsations or se- 
vere mechanical vibrations. American 
Chain & Cable Co., Inc., Helicoid Gage Di- 
vision, 929 Connecticut Ave., Bridgeport 
2, Conn. 


Circle 31L on Readers’ Service Card 


Temperature Regulator 


e Information is available on a new stain 
less-steel temperature regulator designed to 
withstand the corrosive effects of certain 
fumes, gases, acids and chemicals. Called 
No. 11061-R, the regulator was developed 
mainly for chemical plants. Other pos- 
sible applications are in plating rooms and 
in processes where vapors are present. Ful- 
ton Sylphon Division, Robertshaw-Fulton 
Controls Co., Box 400, Knoxville, Tenn. 
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VHS* RELAY 


(*Very High Sensitivity) 


Model 266 


Sample specs. are: 
0.2 micro- 

amperes, (12,000 
ohms coil) or, 0.1 
millivolts, (5 ohms.) 


@ The VHS is a balanced 
armature, Alnico magnet type 
relay. It is internally shock. 
mounted and resistant to 
vibration. The screw-on cover 
| is gasket sealed. It can be opened and resealed, 


Connections: 9 pin octal style. Dimensions; 1% 
diameter x 2'4 long. Weight: 4 ounces. Sensitivity, 
Infinite variatic -s from 0.2 Ua. to 10 Amp, o 
0.1 My. to 500 volts, self contained. Higher volt; 
or amps with external multipliers. A.C. rectifier 
types. Trip point accuracies to 1%. Differential 
1%. The degree of resistance to shock and vibro. 
tion primarily depends upon sensitivity and type 
of action wanted. In general, the relays will no} 
be permanently dam- 
aged by shocks of 
100 G‘s and vibra- 
tions up to 2,000 cps 
at 3-4 G's. Most sen- 
sitive relays may close 
their contacts under 
these conditions. 


| Contacts: SPST or 
| SPDT, 5-25 Ma. D.C. 
| Other ratings to 2 
| Amp. A.C. A locking 
coil gives high pres- 
sure and chatter free 
contact under shock 
and vibration. Prices 
Prices: $20 - $80. 
Delivery 4 to 6 weeks. 
Assembly Products, Inc., 
Chesteriand 20, Ohio. Write for explanation of symbols 
(West Coast: Desert Hot Springs 20, Calif.) 
Cleveland Electronics Show 
Feb. 16-17, Masonic Auditorium 
Circle 95A on Readers’ Service Card 















PUMP 
Liquids * Gases + Slurries 
| WITHOUT 


CORROSION OR 
CONTAMINATION 









Wavelike 
& Motion of 





Steel Fingers 
Forces Material 
Through Tubing 


$55 to 
$500 


Prices range from 


depending on size of pump and 
accessory equipment required. 


Write for Catalog 


SIGMAMOTOR Inc. 


39 North Main Street 





Middleport 
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General-Purpose Computer 


e Four-page illustrated report is available | 


describing in detail how a complex con- | 
struction problem on a natural-gas_pipe- 
line was solved with a new general-purpose 
computer in less than 12 minutes at 900% | 
cost saving. Bendix Computer Div., Ben- | 
dix Aviation Corp., 5630 Arbor Vitae St., 
Los Angeles 45, Calif. 


Circle 33L on Readers’ Service Card 


Electrical Measurement Adapter 


e The “Millivac Poly-Functionist,” a new 
universal adapter for electrical measure- 
ments, is described and illustrated in Bul- | 
letin V-02. The instrument is used to | 
cilitate measurement and recording of d-c | 
potentials, d-c currents, d-c and a-c re- | 
sistances. Bulletin also lists other appli- | 
cations and specifications. Millivac In.- | 
strument Corp., P.O. Box 997, Schenectady, 
N. Y. 


Circle 34L on Readers’ Service Card 


Variable Resistors, Switches 


e¢ Dimensions, mounting styles, ratings, 
standard modifications, and performance | 
characteristics for its complete line of | 
variable composition resistors and snap | 
switches are contained in 32-page Bulletin 
RC-10B. Electronic Components Div., 
Stackpole Carbon Co., St. Mary, Pa. 


Circle 35L on Readers’ Service Card 


Rotary Gear Pumps 


@A 14page rotary gear pump catalog 
gives complete engineering information re- 
garding firm’s Nitralloy Steel Block Pumps 
as well as general engineering information 
on viscosities, and pipe velocities and sizes. 
Northern Ordnance, Inc., Dept. 106, Co- 
lumbia Heights Station, Minneapolis, | 
Minn. 
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Industrial Periscopes | 
¢ Industrial periscopes, precision-built in- | 
struments that can be used in many indus- 
tries for remote observation of inaccessible 
places and the study of hazardous processes 
from a safe viewing distance, are illustrated | 
and described in new catalog. Lenox In- 
strument Co., 2010 Chancellor St., Philadel- 
phia 3, Pa. 
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Rotameters 


* Bulletin 18RG describes the firm’s line 
of Series 18200 “Safeguard” Rotameters, 
Versatile “variable area” type instruments 
for the accurate measurement of fluid rate- 
oflow. It describes Rotameter principles | 
ind illustrates components common to all | 
such flow measuring instruments. Schutte | 
& Koerting Co., Cornwells Heights, Bucks | 
County, Pa. 


Circle 38L on Readers’ Service Card 
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Albuquerque 
Atlanta 
Boston 
Buffalo 
Charlotte, N.C. 
Chicago 
Cleveland 
Dallas 
Denver 
Detroit 
El Paso 
Hartford 
Houston 
Kansas City, Mo. 
Los Angeles 
Miami 
Milwaukee 
Minneapolis 
Newark, N.J. 
New Orleans 
New York 
Philadelphia 
Pittsburgh 
Portland, Ore 
Rochester, N.Y. 
St. Louis 
Salt Lake City 
San Francisco 
Seattle 
Tulsa 
Washington, D.C. 


CANADA: 


Hamilton, Ont. 
Moncton, N.B. 
Montreal, Que. 
Ottawa, Ont. 
Toronto, Ont. 
Windsor, Ont. 
Winnipeg, Manit. 
Vancouver, B.C. 











WHAT DOES 


BETTER TEMPERATURE CONTROL 


MEAN TO YOU? 


It might mean greater accuracy ...more 
consistent reliability . . . simplicity .. . 
elimination of vacuum tubes or possibly 
compactness or low cost. Another way, it 
could mean greater volume of production 

. improved quality ... lower unit-costs. 
Any way, in many different fields, it means 
instruments by WEST. 

Here and abroad we produce a wide selec- 
tion of controllers, indicators and recorders 
for temperature and other variables, as 
well as complete systems and accessories. 
Our men in scores of cities offer qualified 
counsel. Write for Bulletin COM. 


Ww F 5 Ly bnatuume Fd é. 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 





4355A W. MONTROSE, CHICAGO 41, ILL. 


British Plant: WEST INSTRUMENT LTD 


52 Regent St., Brighton 1, Sussex 


su UP ee ee Se ld 
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INSTRUMENTATION and CONTROLS 


A new and major test facility for the development of advanced aircraft 
engines is now under development at Wright Aeronautical Division. This 
installation affords an unusual opportunity for an instrumentation and 
controls engineer to direct the design and development of the most modern 
and reliable engine data taking and process controls systems ever applied 
to engine test facilities. Here is a chance to make original contributions 
to the science of instrumentation and to apply that knowledge immediately. 
The man selected for this important post must have at least a B. S. degree 
and from seven to ten years of sound experience in the field of instru- 
mentation. He will be given every available assistance to help him in this 
task. If you believe you are qualified, send typewritten resume, giving 
complete details of education, past experience and current earnings to: 


R. G. CONRAD 


MGR., ENGINEERING RECRUITMENT, DEPT. WD-12 
CURTISS-WRIGHT CORPORATION, WOOD-RIDGE, N. J. 
ALL REPLIES WILL BE CONSIDERED 

STRICTLY CONFIDENTIAL 


>) CURTISS-WRIGHT 


CORPORATION » WOOD-RIL 
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MAJOR 
J0B 
ADVANTAGES 


now offered by 
DU PONT 


Interesting, challenging, 
professional work assignments. 


e TRIS 













Long-range company programs 
assuring stability. 







Promotion-from-within 
policy assuring opportunities 
for advancement. 








Varied technical and 
administrative training 
programs. 








IMMEDIATE OPENINGS FOR: 
Instrument Designers 







Apply today for a position that 
will allow you to realize your full 
potential as a designer. Your work 
will be in a wide range of increas- 
ingly important fields. 









Please send complete resume, in- 
cluding details of education and 
experience, to: 


Mr. T. J. Donovan 
Engineering Department 


GU PONT 


#16 v 5 sar orf 








Better Things for Better Living 
++efhrough Chemistry 


E. |. du Pont de Nemours & Co., Inc. 
Wilmington 98, Delaware 
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Vibrators 


e Technical data is available describing a 
new design that has been developed in 
firm’s Series 1600 Vibrators. Instead of the 
conventional contact buttons, the new vi- 
brator utilizes the vibrating reed and side 
arms themselves as contacting elements by 
designing these parts of special contact 
alloy. P. R. Mallory & Co., Inc., Indianapo- 
lis 6, Ind. 
Circle 39L on Readers’ Service Card 


Direct Thermal-Imaging 


e A brochure on the “Evaporograph,” a 
direct thermal-imaging device, has been an- 
nounced. Specific applications, principles 
of operation, descriptive text, photographs, 
and schematic drawings are included. Bul- 
letin RD515, Baird Associates Atomic 
Instrument Co., 33 University Rd., Cam- 
bridge 38, Mass. 


Circle 40L on Readers’ Service Card 


Parts and Components 


e A 12-page booklet entitled “Fabricated 
Parts and Components . . . Management 
Decision for Profit” is now available from 
National Vulcanized Fibre Co., 1056 Beech 
St., Wilmington 99, Del. It reports on 
cost advantages dealing with a single re- 
sponsible source for fabricated parts made 
from vulcanized fibre, Phenolite  lami- 
nated plastic, nylon and combinations of 
these materials. 
Circle 41L on Readers’ Service Card 


Precision Ball Bearings 


e New 64-page precision ball bearing 
catalog is now available to manufacturers 
of instruments, aircraft accessories, ma- 
chine tools and other precision mechanisms 
and components. Designed to give maxi- 
mum -information with minimum effort, it 
was prepared following a survey to deter- 
mine the kind of material bearing-users 
wanted and the form in which it would be 
most useful. The Barden Corp., Danbury, 
Conn. 
Circle 42L on Readers’ Service Card 


Chlorine Gas Feeders 


e Simplicity of operation on Models CVS 
and DVS Chlorinizers is described in Bul- 
letin 840-N10. Four types of control are 
diagrammed. Construction features, opera- 
tion and application advantages, safety fea- 
tures, dimensions and control variations 
are discussed giving a complete product 
picture. Builders-Providence, Inc., Division 
of B-I-F Industries, Inc., 345 Harris Ave., 
Providence, R. I. 
Circle 43L on Readers’ Service Card 
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TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWay 








TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 

















ALSO... | 


HYDROSTATIC GAUGES 
FOR ALL PURPOSES 


PRESSURE « VACUUM « DRAFT | 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 

MERCURIAL BAROMETERS — 


SEND FOR BULLETINS 


TITRA 


463 GETTY AVE., PATERSON,N.J. 
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SWISSOMATIC 
PRODUCTS 








MANUFACTURERS OF 


PRECISION 
INSTRUMENT 
PARTS 





1818 Stanford Street 
Santa Monica, California 
A. A. Anderson, President 


TELEPHONE: 
TExas 00-4422 
TExas O-3131 
EXBROOK 5-6772 
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Sector Potentiometers 


e Technical data is available on a new 
line of sector potentiometers especially en- 

for control systems and _instru- 
mentation in aircraft and missile systems. 
The models are designed to measure angles 
from 0° to a maximum of 90° of shaft 
rotation. Accuracy is achieved to 0.5% and 
resolution to 0.10°. Humphrey, Inc., 2805 
Canon St., San Diego 6, Calif. 

Circle 44L on Readers’ Service Card 


Heater Controls 


e Eight different configurations of aircraft 
heater controls and a rate-of-rise control 
are described in a brochure recently is- 
sued. The literature describes the operat- 
ing principles and lists all pertinent data 
on temperature range, current ratings, 
physical dimensions and mounting methods. 
Fenwal, Inc., Ashland, Mass. 


Circle 45L on Readers’ Service Card 


Terminal Blocks 


e Catalog No. 556 covers firm’s entire 
line of Curtis Terminal Blocks and Termi- 
nal Block Kits. It gives description, speci- 
fications and current prices. The catalog 
is accompanied by a Selector Chart de- 
signed to pin point the best block for 
each application. Curtis Development & 
Mfg. Co., 3250 North 33rd St., Milwaukee 
16, Wis. 


Circle 46L on Readers’ Service Card 


Aircraft Products 


¢ To cover its expanding aircraft product 
line, manufacturer has issued a new cata- 
log. It includes important engineering 
data pertaining to low, medium, and high 
pressure hose assemblies with detachable, 
reusable fittings and self-sealing couplings, 
flange fittings, and elbow assemblies. Cata- 
log 101, Aeroquip Corp., Jackson, Mich. 
Circle 47L on Readers’ Service Card 


Chromatographic Analysis 


¢ Bulletin 834 presents a line of glass and 
metal fractionating columns, accessories, 
and adsorbents for chromatographic analy- 
sis. All columns and adsorbents listed are 
suitable for use with firm’s Kromo-Tog, 
Models K-1 and K-2 or other chromato- 
graphic applications. Burrell Corp., 2223 
Fifth Ave., Pittsburgh 19, Pa. 


Circle 48L on Readers’ Service Card 


Errata 


* In the New Products Section of the No- 
vember issue, page 80A, we inadvertently 
said that a new valve manufactured by 
Jerguson Gage & Valve Co. for instrument 
Piping and general use “. . . increases the 
tumber of threaded connections required.” 
Actually, the valve reduces the threaded 
onnections from as many as 10 down to 
only 3. We also showed the valve on its 
side instead of the correct vertical position. 
Excuse it please; it must have been “one 
of those days.” 


January 1957 
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“ MEGACYCLE PULSE GENERATOR 


VERSATILE... 


RADAR, navigational aids, digital 
computers, data handling equipment, 
fire control systems, guided 


Slectre-Pulse 
PULSE INSTRUMENTATION 


© PULSE GENERATORS 


e TIME DELAY GENERATORS “ 

e PULSE CODE GENERATORS ee 
e MAGNETIC CORE TESTING EQUIPMENT 

e BLOCK UNITS FOR TEST SYSTEMS m —_ 


... WIDE RANGE... ACCURATE... SERVICEABLE 


Utilizing advanced circuitry, Electro-Pulse 
offers a broad line of proven equipment for 
applications in development and test of 







missile control, ballistics 
research, etc. 


N@DEL 3450A » 
20 CPS to 2 Megacycles 
0.1 to 5 us pulse width 
0.1 to 5 us pulse delay 
50 volt low impedance output 


Representatives in Major Cities 


SEP)= Stectro-Dulee, ue 


- 
11861 TEALE ST., CULVER CITY, CALIF. + Phone: EXmont 8-6764 or TExas 0-8006 
Circle 100A on Readers’ Service Card 




















ELECTRICAL 


There are excellent opportunities with a medium-sized, well-established manufacturer of 
automatic controls, where recognition is given and advancement is based on individual 
performance. 
and new products; therefore, very desirable openings develop frequently for young men 
with management potential. 
We are large enough to offer opportunity to the young man who wants to advance, 
yet we are not so large that the engineer is not givén recognition as an individual. 


Our automatic temperature controls division produces controls for use in the air-condi- 
tioning, heating and refrigeration field. This division offers challenging opportunities for 
engineers interested in product design and development, application, quality control, 
tool and equipment design, work simplification and cost reduction, utilization of time 
and motion analysis directed toward establishing a sound formula for wage incentive 
programs, methods improvements, production supervision and sales. 


Our armament division is engaged in research, design and development of aircraft and 
missile guidance and control systems, servo systems, and reactor monitoring systems. 
Systems engineers, electronics and mechanical development engineers, physicists and 
specialists in applied mechanics are needed for advanced work on armament projects. 


We offer full-tuition refund for approved educational courses taken by our employees. 


1201 CASS AVENUE 


ENGINEERS 


MECHANICAL 
INDUSTRIAL 


Our company is continually growing in size due to increased business 


It is our policy to promote from within whenever possible. 


WHITE-RODGERS COMPANY 


Apply in Person or Write to Employment Manager 
ST. LOUIS 6, MO. 
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REPRESENTATIVES WANTED 





| ELECTRONIC CONSULTANT 





ELECTRONIC CONSULTANT available on nominal | SCIENTIFIC EQUIPMENT REPRESENTATIVES | 

retainer. years experience patents. Listed in | needed to sell gas chromatography equipment to | 
| | 
| 





10 
Who’s Who. Write Box No. 2039, %o ISA Journal. industrial, clinical and research laboratories. Areas 


open in central and eastern states. Send resume 
POSITIONS OPEN 


of experience and education to ISA Journal, Box 
No. 20438. 

POSITIONS AVAILABLE AT THE NAVAL MA- 

TERIAL CENTER U.S. NAVAL BASE, PHILA- 

DELPHIA, PENNSYLVANIA. Engineeers: aero- 

nauticai, electrical, electronic, industrial, general, 

mechanical, and power plant; electronic ‘scientists, 





Offers immediate long range oppor. | | 
lites, tunities for 


INSTRUMENT 


INSTRUMENT TECHNICIAN — with 6 years in- 
exper-ence in_ chemical research, atomic 





a 














metallurgists, physicists, technologists. Projects in- strument 
clude modification, overhauling and testing of aero- energy and ainmvraft Would accept foreign assign- 
nautical equipment, materials, accessories, power ment Married. No children. For resume, write 
plants, launching and arresting devices, and modi- Box No. 2040, % ISA Journal. 
fication and structural testing of aircraft. Also 
projects including — — of catapults, launch- 
ers, arresting gear and their component parts; test ~hanirs ; . ; ~ 
and development work at shore stations, and on LOOKING FOR A_ REPRESENTATIVE, Mechanical engineers with Steam j 
board v. 8. Foy ships; evaluation of new equip- WANT TO FILL A POSITION, LOOKING Power or Process Plant experience. 
ment of performance parameters, and applied re ’ , . . 
=—_ on oe, many a os levant to this field — “2 Pie ae ae a. ye re ae Immediate openings in San Fran- ; 
tarting salaries range from $4480 per annum to otner kinds of company and individua nies . 2 : : 
$7570 per annum. Interested persons should file d ‘ larl ati cisco and Los Angeles, California. 
an Application for Federal Employment, Standard | "eds are regularly filled by the ISA . . 
PF -- Liberal relocation allowances for yo ] 
Form 57. with the | Industrial Relations Depart- Journal. Send your copy, etc. to Classi- d . famil 1 th ; Le 
a ir eria enter, Nava ase, . ° n your muy pilus other emolu- 
Ihiladelphia 12, Penna. Applications maybe fied Department, ISA Journal, 313 Sixth | aoa aw w ” 
obtained from this address, or complete informa- H 5. 
) tion may be obtained from any first or second class Ave., Pittsburgh 22, Pa. Send Resume to 
ae ek | Sen 2) J 
| os een. SRRES eS or Manager of Employment & Placement 
} . . . i 
| is this job for you? BECH FL 








| Engineer 
| Research & Development i C0 RPORATION 


220 BUSH STREET 
San Francisco 4, Calif. 





BS in Mechanical, Electrical or Elec- 
| tronic Engineering. 5-10 years in 
Development and Design of Mechan- REQUIREMENTS , 
ical or Electro-Mechanical devices. EE. or Ch.E. degree and five 
in Design of Control or more years’ experience. 














. Experience 

Valves and Automatic Controls de- 

i — JOB DESCRIPTION Notice 

) We desire an original thinker who cameanrnins 3 includes “pagar 

can supply and develop new ideas tion and maintenance of a wide ‘ ? 
variety of process recording Need 5.00% 


| 
/ for an expanding line of Control 
Valves and Automatic Control de- and control instruments. 


. vices and follow through to the 


If you have Parts | and Il 








) finished product. OPPORTUNITY : 
| oe ee ee ~— Here’s your chance to get in on of the 1956 Proceedings 
meteesesy eg sa steady apr henr the “ground floor” of a fast- which you would like to sell 
eee Pee oS ahere moving new industry... with a s ‘ 
— fern scoragen eee company that will be a vital to the Society, we will pay 
conditions. minutes trom ‘\id- force in atomic age develop- f ; 
. r th t. For in- 
town New York. ments. The position will provide $5.00 fo ulin 
An excellent opportunity for the you with broad opportunity for formation write to: Instru- 
io . utilizin our ability to think . ‘ 
non a ond a 2 Nt ” ment Society of America, 
| LESLIE CO. 313 Sixth Ave., Pittsburgh 
j 
; Grant Ave. Technical Personnel Office 22, Pennsylvania. 
URANIUM DIVISION 
LYNDHURST, N. J. MALLINCKRODT CHEMICAL WORKS 
65 Destrehan St. St. Lovis 7, Mo. 
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& 
is this job for you? | 7 
| CONTROLS ENGINEERS are KEY MEN 
INSTRUMENT ENGINEER | ; 
Magia at the Small Aircraft Engine Dept. of General Electric | 
| A most important element of engine design is harnessing the power to bring the l 
le | | aircraft home safely. This puts a Controls Engineer in a key spot. | 
Now unique opportunities exist for talented men to develop controls for new | 
i | product line of advanced small turboshaft, turboprop and turbojet engines in: | 
ee Genes at Que ; ENGINE CONTROLS DEVELOPMENT | 
eine r a 
: EE. or “oS Se | SYSTEMS DESIGN: responsibility to design and develop advanced systems - | 
es or more years experience. | performance requirements — schematic diagrams component and test specifi- | 
| cations. 
laneous | COMPONENT egy ny develop and package specific controls components ; 
(sensors, actuators, fuel flow components, etc.) 
JOB DESCRIPTION . I EVALUATION: determine controls test facilities. Direct component and systems | 
¥ j Responsibility includes applica- | testing. Correlate test data. Evaluate test results. Make recommendations to | 
cs ion and maintenance of a wide | design groups. 
— tion ° | ANALYSIS: determine engine controls parameters. Prepare systems. Block | 
—— variety of process recording | pea Analyze controls stability. Provide performance specifications (systems | 
° struments. and components). 
and control instrume | RELOCATION EXPENSES PAID 
| Please write in strict confidence to | 
ee ” Mr. T. S. Woerz (Section RA-3) 4 
Here's your chance to get in on L r 
»ppor- the “ground floor” of a fast- | SMALL AIRCRAFT ENGINE DEPT. 
moving new industry... with a G E N 4 
company that will be a vital E Q A L E LE CT a ! C | 
force in atomic age develop- 
ments. The position will provide | 1000 Western Ave. West Lynn, Mass. | 
you with broad opportunity for a Le ae Pe Sn TENS 
utilizing your ability to think TS et Sa aa 
and to advance. 
steam 
nce. 
Fran- | 
tia. i Technical Personnel Office 
r yes URANIUM, DIVISION PHYSICISTS AND ELECTRICAL ENGINEERS 
ae MALLINCKRODT CHEMICAL WORKS 
65 Destrehan St. St. Lovis 7, Mo. 
ae : — Electrical engineer or physicist for position in instrumentation. 
nt 2 y p 
Should have experience in transient and pulse electronic circuit de- 
Instrumentation sign, modifications and adaptation, to various requirements for pre- 
N Engineers cision measuring instruments and standards. 
For DEVELOPMENT Also have an opening for a physicist interested in physical property 
ACTIVITIES ait ; ; es 
—_— measurements. For descriptive material and technical application 
p 
—e Graduate Chemical Engineer with a 
a minimum of 5 years industrial chemical f , = 
plant or petroleum refining experience. orm write to 
The function of this position is the ap- 
plication and/or modification of ana- 
lytical instruments for use on process J 
plant streams. Technical Personnel Manager 
For Industrial BATTELLE INSTITUTE 
Application Activities Cottiiies 9. Oh 
Graduate chemical engineer with a Gcumous ’ 60 
minimum of 5 years experience in 
Specification writing, selection and ap- 
iI plication of industrial automatic control 
equipment to process plant streams. We 
will consider the non-graduate who has 
ras a minimum of 10 years applicable ex- “ gsamee 
g nee. These are ore posi- on 
ions with the research staff of > 
ell RESUMES 
THE CALLERY SCIEMTIFIC ENGINEERING TECHNI- SALES ENGINEERS » 
CAL RESUMES OUR SPECIALTY. Ex- 
ay CHEMICAL CO pertly typed, carefully proof-read, attrac- WANTED 
° tive layout. Reproduced by multilith on me 4 4 
in- : 3 quality bond papers. $4.00 for 50 copies Excellent opportunities for engineers 4 
pioneering in the field of Boron Chem- of one page: $5.00 for 100 copies. Post- with well established East Coast In- é 
istry, applicable to the development of paid To assist you, additional copies dustrial Instrument Manufacturer now 
ru- igh energy fuels and other applica- will be reproduced and distributed to major | expanding branch office coverage. u 
tions of this newly expanding field of firms (excluding your present employer) at Electrical, Mechanical, or Electronic + 
chemistry. no cost to you. Engineers preferred. Openings in de 
ca, Send for ‘“‘How to Write Your Resume’’ in Birmingham, Chicago, Detroit, Phila- : 
> SEND RESUME TO cluding sample guide—$1.50 postpaid. delphia, St. Louis, and San Francisco. k 
gh ERSONNEL MANAGER ORVILLE E. ARMSTRONG & CO. | Generous company paid benefits include ; 
55 W. 42nd St., Dept. N, N. Y. 36. N. Y. hospitalization, pension, insurance, and 
CALLERY - ° | vacation plans. 
CHEMICAL CO. LOOKING FOR A REPRESENTATIVE, WANT | Write 
C T Pp Foocwidinr Ue ceutiad bela —_ Box Fo. 2037 
° clas advertising in 1e 
ory, . Journal. Send your copy, etc. to Classified Depart- % 184 Journal : 
ment, ISA Journal, 313 Sixth Ave., Pittsburgh 22, 
— | Pennsylvania. 
a 
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) coming events 


JANUARY 1957 


Jan. 14-16—Third Annual Symposium on Re- 
liability and Quality Control in Electronics 
sponsored by IRE, RETMA, AIEE, ASQC, 
at Hotel Statler, Washington, D. C. Con- 
tact R. G. Murrell, Melpar, Inc., 3000 Ar- 
lington Blvd., Falls Church, Va. 


*Jan. 18—Organizational Meeting of ISA’s 
Medical & Biological Industry Division, 
New York City. 


*Jan. 18—Organizational Meeting of ISA’s 
Food Industry Division, Pittsburgh. 


Jan. 21-25—Winter General Meeting of the 
AIEE at Hotel Statler, New York City. 
Contact American Assn. of Electrical En- 
gineers, 33 W. 39th St., New York 18, N. Y. 


Jan. 23-25—Eighth Annual Southeastern Sym- 
posium oon_ Industrial Instrumentation 
sponsored by Florida Engineering and In- 
dustrial Experiment Station at University 
of Florida, Gainsville. Contact Dr. W. F 
Brown, Dept. of Chemical Engineering, 
University of Florida. 


Jan. 23-25—Twelfth Annual Symposium on 
Instrumentation for Process Industries at 
Texas A & M College. Contact G. H. 
Woodard, 2426 W. Holcombe Blvd., Hous- 
ton 25, Tex. 


*Jan. 24-25—Second Annual North Central 
Area Automation Symposium, sponsored by 
Twin Cities Section, Hotel Leamington, 
Minneapolis. Contact J. J. Schwab, Fischer 
& Porter Co., 842 Raymond St., St. Paul 
14, Minn. 


Jan. 30-31—Ninth Annual College-Industry 
Conference sponsored by American So- 
ciety for Engineering Education, at Uni- 
versity of California, Los Angeles. Con- 
tact University of California Extension, 
Engineering, Los Angeles 24. 


Jan. 31-Feb. 1—Sixth Annual Instrument Short 
Course, at Los Angeles Junior College, 
Wilmington, Calif., co-sponsored by the 
Southern Calif. Meter Assn. and the Col- 
lege. Contact SCMA, 640 Fillmore St., 
Fillmore, Calif. 


FEBRUARY 1957 


*Feb. 4—ISA Industries Division Directors 
Meeting, at Pittsburgh. 


*Feb. 6-7—Second Annual Conference on In- 
strumentation and Control in Process In- 
dustries co-sponsored by ISA Chicago Sec- 
tion and Armour Research Foundation of 
Illinois Institute of Technology, 36 W. 33rd 
St., Chicago 16. 


*Feb. 7—Mid-Winter Symposium on Aircraft 
Instrumentation, sponsored by ISA New 
York Section. G. Newburg, Fairchild En- 
gine Div., Fairchild Engine & Airplane 
Co., Long Island, N. Y. 


Feb. 14-15-—1957 Transistor and Solid-State 
Cireuits Conference, sponsored by IRE, 
AIEE, and the University of Pennsylvania, 
will be held at the University, Philadel- 
phia. Contact IRE, 1 E. 79th St., New 
York 21. 


*Feb. 25-27—ISA Executive Board gathering 
in St. Petersburg, Fla., will include meet- 
ings of SS&P, Finance Committee, of- 
ficers of the Foundation for Instrumen- 
tation Education and Research, Presi- 
dent’s Advisory, Divisional Vice-Presidents, 
and District Vice-Presidents. 


“Denotes ISA Sponsored 
or Participating Meeting. 


Feb. 25-27—Joint Military-Industrial Sympo- 
sium on Guided Missile Electronic Test 
Equipment, at Redstone Arsenal, Hunts- 
ville, Ala. Contact the Arsenal’s Public 
Information Office. 


Feb. 26-27—Western Joint Computer Confer- 
ence sponsored by IRE, AIEE and ACM 
at Hotel Statler, Los Angeles, Calif. 
Contact S. Dean Wanless, Aeronautronic 
Systems, Inc., Van Nuys, Calif. 


MARCH 1957 


*Mar. 8—Symposium on Data Handling spon- 
sored by the Baltimore Section, at the En- 
gineers Club, Baltimore. Contact T. S. 
Elliott, 2127 Maryland Ave., Baltimore 
18, Md. 


Mar. 11-15—1957 Nuclear Congress and Atomic 
Exposition at Philadelphia Convention 
Hall. Contact Denham & Co., 925 Book 
Bldg., Detroit 26. 


Mar. 18-21—Annual IRE National Convention 
and Radio Engineering Show, at the Wal- 
dorf-Astoria Hotel and New York Coli- 
seum. Contact IRE, 1 E. 79th St., New 
York 21. 


Mar. 19-21—National Meeting of the Ameri- 
can Meteorological Society, at the Univer- 
sity of Chicago. Contact the University’s 
Dept. of Meteorology, Chicago 37, 


APRIL 1957 


*April 2—Ninth Annual Symposium of the ISA 
New Jersey Section entitled “Process 
Fluid Analyzers.””, Warren S. Jones, 133 
Tullamore Rd., Garden City, N. J. 


*April 10-12—ISA National Nuclear Confer- 
ence and Third Annual Southeastern Re- 
gional Exhibit will be held in Atlanta, 
Ga. Contact H. S. Kindler, ISA Dir. of 
Tech. Programs, 313 Sixth Ave., Pitts- 
burgh 22, or Exhibit Mgr., F. J. Tabery, 
3443 So. Hill St., Los Angeles 7, Calif. 


MAY 1957 


*May 13-14—Symposium and Exhibit on New 
Electronic Developments in the Field of 
Measurement and Control, sponsored by 
ISA’s Northern California Section. An- 
nual Manufacturers Night and a Mainte- 
nance Clinic will also be held. Contact 
K. E. Hallikainen, 1341 Seventh St., Berke- 
ley 10, Calif. 


*“May 23-24—Instrument Exhibit sponsored by 
ISA’s Cincinnati Section. Contact F. T. 
Edmonson, Strafer St., Cincinnati, Ohio. 


May 27-29—National Telemetering Conference 
jointly sponsored by ISA, AIEE, IAS, at 
the Hotel Cortez, El Paso, Tex. Contact 
L. J. Mass, Jr., 1908 Cline Ave., Las 
Cruces, N. M. 


SEPTEMBER 1957 


*Sept. 9-13—12th Annual ISA Instrument-Au- 
tomation Conference and Exhibit will be 
held at the Cleveland Auditorium. For 
more information contact H. S. Kindler, 
Director of Technical Programs, Instru- 
ment Society of America, 313 Sixth Ave., 
Pittsburgh 22, or Exhibit Mgr. F. 
Tabery, 3443 So. Hill St., Los Angeles 1, 
Calif. 





for the set. 





NOTICE — NEED $5.00? 


If you have Parts | and Il of the 1956 Proceedings which 
you would like to sell to the Society, we will pay $5.00 
For information write to: Instrument Society 
of America, 313 Sixth Ave., Pittsburgh 22, Pennsylvania. 
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